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GENERAL - DESCRIPTION AND OFERATION 


Electrical powor ugod on tho airplane consists of alternating current and 
direct current generation with corresponding distribution systems. Four 
brushless, air-cooled, engine-driven, ac generators provide 120/208-ү01%, 
3-phesa, hO0-oyole per, second (cps) alternating current. ‘The 20-volt 
direct current requiremonts aro mat by four SO-amporo,-unrogulated 
transforuer-rectifiers and a 2%-уо15; nickel-cadwium battery, 


Generator speeds are held constant at 6000 гра, during all variations of 
engine speeds betweon 5430 and takeoff, by a gear-differential constant 
speed drive (CSD) transmission, Frequency is normally maintained at 

100 (40.1) cps by a-frequency and 2084 control panel which transmits 
signals to the magnetic trim head of the CBD transmission speed governor, 
thus correcting CSD output speed to maintain 400 (20.1) eps. If the CSD 
transmission is operating on the speed governor, without the fine 
frequency control of the frequency and load control panel, the frequency 
is maintained at 100 (zh) орз. 


Transmission output rotation can be stopped, under specific procedures, 

dy placing the corresponding generator CSD disconnect switch in the discon- 
nect position. When disengaged, the transmission must not be re-engaged 
until the engins is shut down and comes to n complete stop. Re-engagement 
of the transmission is accomplished manually by pulling the disconnect 
reset handle until a stop is felt and then releasing the handle. 


ие ac system is arranged co that each generator is connected through а 
generator relay to a corresponding generator bus (see Figure 2). Each 
generator bus 16 connected to the ac tie bus through a bus tie relay and 
io corresponding load buses through load monitor relays. In addition, the 
Но, 2 generator bus is connected directly to the left ac emergency bus, 

and the No. 3 generator bus is connected directly to the right ac emergency 
bus. 


The generators can be operated unparalleied as separate systens, each 

supplying power to corresponding buses, or paralleled with all operating 
generators equally sharing the total electrical loads. Paralleled opera- 

tion is preferred. If a generator fails to function, contimity of elec- 

trical, pover to the dead bus is assured by the paralleling circuit which 

initiates an equal load distribution among the remaining operating 

generators. Ап ас bus isolation ewitch can be operated to isolate the ac " 
"buses and to prevent parallel operation. 


During unparalleled operation, rower supply to the во tie bus 10 assured 
by the preferential circuit 47 the ac buo isolation switch ie closed. Тһе 
preferential order is 2-3-1-і; and the first operative generator in that. 
order, alvaye starting with Mo. 2, connecte to the ac tie bus. If a 
generator fails to function during unparalleled operation, the generator 
supplying power to the ac tie bus vill also supply power to the dead buses 
of the failed generator. 
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The de system is supplied power from four 50-empere, unregulated 
trensformer-roctifíer unite which convert ac to de for the required 
28-volt direct currant 10806 (ове Figure 3). The input is 3-phase, 
100-ерв, 215-у015 ne powers the output is 20-volt do power. Power fron 
oach transformer-recbifier is supplied to а corresponding lond bos through 
a load monitor relay. Pover is also supplied to the de tie bus directly 
from the Ho. 1 transformer-rectifier and through isolation relays from 

No, 2, 3, and  transformer-rectifiers. Power from No, 2 and 3 
trensformor-rectifiers is supplied directly to the loft aud right de , 
emergenoy buses, respectively. Tne transforwer-rectifiers normally operate 
in parallel, A de bus isolation switch can be operated for unparalleled 
operation, Б 


ALL ве and de lead buses can be disconnected from the respective power 
sources by actuation of emergency electrical control switches. If the 
generators are operating in parallel when the switches are actuated, the 
generators continue to operate in parallel to supply power to the left and 
right ac emergency buses through the ac tie bus and the ac bus tie relays. 
All transformer-rectifiers continue to operate in parallel to supply power 
to the left and right de emergency buses. If the generators are operating 
unparalleled when the emergency electrical control switches are actuated, 
power ig supplied to the left and right ac emergency buses from the хеврае- 
tive generator bus, and the traneformer-rectifiers continue to operate іп 
parallel to supply power to the left and right de emergency buses. Only 
One ве bus and one dc bus need be energized for safe control of the 
airplane, 


The 2h-volt de system can also be supplied power from в 2h-volt, nickel- 
cadmium battery. The battery is connected to the battery bus through a 
battery relay. The battery bus is normally powered from the de tie bus 
through a blocking rectifier. The blocking rectifier permits tho battery 
to receive charging current when the de tie bus is powered but prevents the 
battery from discharging into loads connected to the tie bus when the bus 
is not powered, 


An external power receptacle enables the connection of a 100-сусіе, 
3-phase, 120/208-volt external power source to energize the airplane 
electrical, circuits. 


2. Controls and Indications (See Figure k.) 
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The electrical power center and systems engineer's station provides a 
central location for electrical load distribution and contains the controls 
and indications for the individuel systems used on the airplane, 


Bus fault reset switches are Located on the upper equipment panel, The aft 
center equipment panel contains the frequency and load control switohes. 
Constant spoed drive disconnect switches for disengaging each СВО trans» 
mission are located on the systema engineer's control pedestal. The circuit 
breaker buses, limiter fuses, generator control rack, and generator bus bays 
ave located on the aft side of the electrical powor center. 
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Control awitches, instruments, and indicating lights for monitoring and 
controlling the electrica) power system ere located on the upper left 
section of the section of the systems engineer's control panel (ace 
Figura 5), 


fcfe values shown in the normal column are normel operating ranges. 
Indications outside the normal range indicate possible system abnormalities. 


Limita вћомп in the allowable column should not be exceeded, and sustained 
operation at these limits is not recommended. 


CAUTION: DAMAGE ТО ELECTRICAL EQUIPMENT OF AIRPIANE IS POSSIBLE IF AC 
ELECTRICAL SYSTEMS HAVE PERI SUBJECTED TO УОІЛАОВВ HIOHER THAN 
130 VOLS, PHASE-TO-NEUTRAL, OR 225 VOLTS, PHASE-TO-PMASE, DUE 
40 АНУ MIBADJUSTMENT OF EXTERNAL FOWER SUPPLY. АМҮ AC OVER- 
VOLTAGE APPLIED ТО TRANSFORMER-RECTIFIERS WILL RESULT Ri DC 
OVERVOLTAGE BEING APPLIED TO DC EQUIPMENT. ALL ELECTRICAL, 
HAVIGATIONAL, RADIO, AND RADAR EQUIPMENT SUBJECTED TO DAMAGING 
OVERVOLTAGES SHOULD ИЕ INSPECTED AND FUNCTIONALLY CHECKED 
ACCORDING TO APPLICABLE MAINTEHANCS PRACTICES. 


CAUTION: ANY CONDITION THAT CAUSES ANY INDICATION TN ALLOWABLE COLUMN, 
OTHER THAN WITHIN NORMAL RANGE, SHOULD BE CORRECTED AT EARLIEST 


OPPORTUN'CTY . 
Normal Allowable 
Min or Max Min Max 
Ac voltmeter 112 to 116 volts 107 vols 723 volts 


(external power 
ог generator 
operation see NOTE 1) 


Frequency ueter 396 to hol cps 380 cps 520 eps 
(external power 
on tie bus see NOTE 1) 


Frequency motor 398 to №02 aps 380 срв 420 срв 
(generator 

operation) 

De voltmeter Not less then 22 vois 

(battery operation) 2h volts 

Do voltmeter 25 to 29 volts 25 volte 30 volta 


(external power or 
generator operation) 
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Normat Allowable 
Min or Max Min Max 
о londmeter Within 10.1 of Zero 1.37 
paralloled average load with 
flight total Load not 
operation) less than 2.0, as 
`  ppeoified in Note 2 
Ac Xosdmeter Over zero and Zero 1,37 
(unparalleled, under 1.37) 
flight operation) 
Ae loadmeter Within $0.1 of Zero 2.0 
(paralleled, ground average load with 
operation, see total load not less 
Rote 3) than 2.0, ав speci- 


fied in Note 2 


Де Xosdmeter Over zero and Zero 1.0 
(unparalleled, ground under 1.0 
operation, see 


Note 3) 
Generator overload Light should come on 
Light (ground between loaümeter 
operation) indication of 0.9% 
and 1.0. 
Generator overload Light should come on 
Might (flight between loadmeter 
operation) indication of 1.29 
ana 1.37, 
De londmeter Maximum difference Zero з 


-between any two 

indicators should 

not exceed 0.6, апа $ 

all indicators 1 
should indicate soze 

load, 
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Normal Allowable 
Min or Hax Min Мах 
Zero to 12°C 170 

011 berperetice 
viso 
бёр tranpmiasion 209 to 132°C 169g 
outlet oil 

қ touperature 


НОТЕ i If external power is not within normal linita, correction shall 
be made as soon аз possible. 


i НОТЕ 2: Average load is related only to generators in parallel and equals 
the total of associated loadmetor readings divided by the number 
of generators im parallel, 

1 НОТЕ 3: Generator overload ratings for short time operation are: 

(а) 1.5 for 5 minutes 


(b) Over 1.5 for 5 seconds (the overload rating of the generator ` 
is 2,0 for 5 seconds). 
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Y. Description (See Figure 1.) 
А. 


Blactrionl power used on tho airplane consista of alternating current and 
direct current generation with corresponding distribution systome, Four 
Мадан, air-cooled, engine-driven, ас generators provide 120/208-volt, 
Sephase, 100-оусіе par second (eps) alternating owrent. The 28-volt 
direct. current requiroments are met by four 50-empere, unregulated 
transformer-vectifiers and а @h-volt, nickel-cadmium battery. 


Generator. speede are held constant at 6000 rpm, during all variations of ” 
engine speede between idle and takeoff, by a gear-differential constant 
epeed drive (CSD) transmission. Frequency is normally maintained at 

100 (30.1) cps by а frequency and load control panel which transmits 
signals to the magnetic trim head of the CSD transmission spoed governor, 
thus correcting СӨР output speed to maintain 100 (20.1) eps. Tr the COD 
franómissíon 48 operating on the speed governor, without the fine" 
frequency control of the frequency and load control panel, the frequency 

is maintained at hoo (sh) eps. 


Tranemiss ton output rotation can be stopped, under specific procedures, by 
Placing the corresponding generator CID disconnect switch in the disconnsot 
position. When disengaged, the transmission must not bo re-engoged u. 811 
the engine is shut down and comes to a complete stop. Re-engagenent of the 
irensnission is accomplished manually фу pulling the disconnect reset 
handle until u stop is felt and then releasing the handle. 


‘The ac system is arranged so that each generator is connected through а 
generator relay to а corresponding generator bus (see Figure 2). Each 
generator bus is connected to the ac tie bus through а bus tig relay and 
to corresponding load buses through load monitor relays. In addition, 

the No. 2 generator bus is connected directly to the left ac emergency bus, 
and the No. 3 generator bus is connected directly to the right ac emergency 
ius. P 


"he genexators can be operated unparalleled as separate systems, each 
supplying power to corresponding buses, or paralleled with all operating 
generators equally sharing the tote) electrical loads. Paralleled opera- 
tion is preferred. Xf & generator feils to function, continuity of elec- 
trical power to the dead bus 4в assured by the paralleling circuit which 
initiates an equal load distribution among the remaining operating 
generators. An ac bus isolation switch can be operated to isolate the ac 
buses and to prevent parallel operation. 


During unparalleled operation, power supply to the ac tie bus is assured 
by the preferential cireuit if the ac bus isolation switch is closed. ‘The 
preferential order is 2-3-1-1; and the first operative generator in that 
order, always starting with No. 2, connects to tho ac tie bun, Фа 
generator falls to function during unparalleled operation, the generator 
supplying pover to the ac tic bus will also supply pover to the dead buses 
of the failed genorator. 
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0. me dc system ia supplied power from four 50-anpere, unregulated 
traneformer-rectifier units which convert de to dc for the required 
28-уо25 direct current loade (see Figure 3). ‘The input Ав 3-phase, 
ló0-cps, AA5-volt ac powers the output is 20-volt de power, Power fron 
each transforver-reetifser 16 supplied to a corresponding load bus through 
а load monitor relay. Power ig also supplied to the de tio bus diractly 
from the No. 1 transformor-rectifier end through isolation relays from 
No, 2, 3, and № transformer-roctifiers. Power fron Но, 2 and 3 transforner- 
xeotifiers ie supplied directly to the left end right de emergency buses, 
respectively. ‘The transformer-rectifiers normally operate in parallel. 

A де bus isolation switch сап be operated for unparalleled operation. 


M. ADL ае and do Load buses can be disconnected from the respective power 
sources by actuation of emergency electrical control switches. If tho 
generators are operating in parallel when the owitches are actuated, the 
generators continue to operate in parallel to supply power to the left and 
right ac emergency buses through the ac tie bus and the ac bus tie relays. 
All transforner-rectifiers continue to operate in parallel. to supply power 
to the left and right dc emergency buses. If the generators are operating 
unparalleled when the emergency electrical control switchee are actuated, 
power is supplied to the left and right ac emergency buses from the respec- 
tive generator bus, and the transforzer-rectifiers continue to operate in 
parallel to supply power to the left and right de emergency buses. Only 
one ac bus and one dc bus need be energized for safe control of the 
airplane. 


I. The 21-701 de system can also be supplied power from a 24-volt, nickel- 
cadmium battery. The battery is connected to the battery bus through a 
battery relay. The battery bus is normally powered from the de tie bus 
through a blocking rectifier. ‘The blocking rectifier permits the battery 
to receive charging current when the de tie bus is powered but prevents the 
battery from disctiarging into loads connected to the tie bus when the bus 
is not powered. 


9. An externa) power receptacle enables the connection of a 100-cyele, 
3-рһаве, 120/208-vblt external power source to energize the airplane 
electrical circuits. 


2. Controls and Indications (See Figure №.) 
A. The electrical power center and systems engineer's station, provides a 


central location for electrical load distribution and contain the controls 
and indications for the individual systems used on the airplane. 


в. Bus fault reset switches are located on the upper equipment panel. Tho aft 
center equipment panel contains the frequency and 364 control switches. 
constant speed drive disconnect switches for disengaging each CSD trans- 
mission are located on the systems engineer's control pedestal. the circuit 
breaker buses, limiter fuses, generator control rack, and generator bus baye 
are located on the aft side of the electrical power center, 
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Control switches, instrunents, and indicating lights for monitoring and 
controlling the electrical power eysten are located on the upper left 


section of the systems engineer's control pane) (все Figure 5). 


3. Electrical Power Limitations 


в, 


24-00 


‘The values shown in the normal column are normal operating ranges, 


Indications outside’ the normal range indicate possible system ebnomelities. 


Idmits shown in the allowable column should not be exceeded, and sustained 


operation at these limits ig not recomended. 


окоттон: DAMAGE MO EIXCURICAL EQUIPMENT OF AIRPLANE 19 POSSIRD Tr AC 
ELECTRICAL SYSTEMS HAVE BEEN SUBJECTED ТО VOUPAQES HIGHER THAN 
130 VOIAS, PMASE-TO-NEUTRAL, OR 225 VOLTS, PHASE-TO-PHASE, ЈАЈЕ 
TO MISADJUSTMEN? OF EXTERNAL POWER SUPPLY. -ANY AC OVERVOLTAGE 
APPLIED ТО TRANSFORMER-RECTIFIERS WILL RESULT YN DC OVERVOLIMGE 
BEING APPLIED TO DC EQUIPMENT. ALL ELECTRICAL, NAVIGATIONAL, 
RADIO, AND RADAR EQUIPMENT SUBJECIED TO DAMAGING OVERVOUTAGES 


SHOULD HE INSPECTED AND FUNCTIONALLY CHECKED ACCORDING TO 
APPLICABIE MAINTENANCE PRACTICES. 


ANY CONDITION THAT CAUSES ANY INDICATION IN ALLOWABLE COLUMN, 
OTHER THAN WITHIN NORMAL RANGE, SHOULD КЕ CORRECTED AT EARLIEST 


OPPORTUNITY - 
Normal Allowable 

Min or Max Min Mex 
Ac voltmeter 112 to 118 voits 107 volts 223 volts 
(external. power 4 
ог generator 
operation see NOTE 2) 
Frequency meter 396 to loh ops 380 cps 420 eps 
(external power Ë 
on tie bus see NOTE 1) с 
Frequency meter 398 to №02 срв 380 cps 420 ора 
(generator operation) 
De voltmeter Not less than 22 volts 
(battery an volts 


operation) 
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Homel Allowable 
Min or Max Min Max 
Do voltmeter 25 to 29 volts 2h volte 30 volta 
(external power 
or generator 
operation) 
Аа lonünoter Within 40.1 of zero 1.37 
(paralieled average load with 
flight total Load rot less 
operation) than 2.0, ав вресі- 
fied in Note 2 
Ао loadmeter Over zero and Zero 1.37 
(unparalieled, under 1.37 
flight operation) 
Ае losdmater Within 20.1 of Zero 1.0 
(paralleled, ground average load with 
, Operation, see totel load not less 
Note 3) than 2,0, as speci- 
flea in Note 2 
Ae loaineter Over zero and Zero 1.0 
(unparalleled, under 1.0 
ground operation, 
вев Note 3) 
Generator overload Light should come on 
Might (ground between losdmeter 
Operation) indication of 0,9% 
end 1.0. 
Generator overload Light should come on 
slight (flight between 10аддебег 
operation) indication of 1.29 
and 1.37, 
Ре loadmeter Maximum difference Zero 13 
betvean any two 
indicators should 
not exceed 0.6, and 
all. indicators 
should indicate some 
Load. 
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Normat Allowablo 
„ 

Min or Max Min Нах 
C8D transmission > Zero to 1190 11% 
051 temperature * 
1180 
98р trenpnission 20° to 13290 16°C. 
outlet oil 
tomperaturo 


NORE 2: Xf external power is not vithin noraa) limita, correction shall 
de made as Boon as possible, 


ВОЋЕ 2: Averege load is related only to generators in parallel and equals ` 
the total of associated loadneter readings divided by the number 
of generators in parallol, 

NOTE 3: Generator overload ratings for short time operation are: 

(а) 1.5 for 5 minutes 


(b) Over 1.5 for 5 seconds (the overload rating of the generator" 
is 2.0 for 5 seconds). 
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OENERAL - DESCRIPTION AND OPERATION 


Electrical power used on the airplane consists of alternating curront and 
direct current generation with corresponding distribution systems. Four 
brushless, air-cooled, engine-driven, ac generators provido 120/200 volt, 
3-оһаве, hoo-cyete- per second (ops) alternating current. The 28-volt 
diract current requirements are met by four 50-апреге, unregulated 
transformer-rectifiers and а 2l«yolt, nickel-cadmium battery. 


Generator speeds are held constant nt 6000 rpm, during all variations of 
engine speeds botween idle and tekeoff, by а gear-differential constant 

apood drive (CSD) transmission. Frequency im maintained at 100 (44) ops 
by the CSD transmission speed governor. ` 


Transmission output rotation can be stopped, under specific procedures, by 
Placing the corresponding generator CSD disconnect switch in the disconnect 
position. When disengaged, the transmission must not be re-engaged until 
the engine is shut down and cores to a complete stop. Re-engagenent of the 
transmission is accomplished manually by pulling the disconnect reset 
handle until a stop is felt and then releasing the handle. 


whe ac system is arranged so that each generator is connected through а 
generator relay to а corresponding generator bus (see Figure 2). Each 
generator bue is connected to the ac tie bus through a bus tie relay and to 
corresponding load buses through load monitor relays. Jn addition, the 
No. 2 generator bus is connected directiy to the left ac emergency bus, and 
the No. 3 generator bus is connected directly to the right ac emergency buo. 


‘The generators can be operated unparalleled as separate systems, each 
supplying power to corresponding buses, or paralleled with all operating 
generators equally sharing the total electrical. loads. Paralloled opera- 
tion is preferred. Xf а generator fails to function, continuity of elec- 
trical power to the dead bus is assured by the paralleling circuit which 
initiates an equal load distribution among the remaining operating gener- 
ators. An ac bus isolation switch can be operated to isolate the ac buses 
end to prevent parallel operation. ; 
During unparalleled operation, power supply to the ac tie bus in assured by 
the preferential circuit if the ac bus isolation switch ів closed. ‘he 
preferential order is 2-3-1-4; and the first operative generator in that 
Order, always starting with Но. 2, connects to the ae tie bus. Ifa 
generator foils to function during unparalleled operation, the generator 
supplying power to the ac tie bus will also supply power to the dead buses 
of the failed generator. 
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Q. Mw де eyotom is suppliod power from four 50-anpere, unregulated 
twansforner-rectifier unite which convert ac to de for the required 
28-4046 direct current loads (вое Figure 3). Ths input is 3-phase, 400- 
epo, 1L5-volt ao powers the output is 28-701% do powex. Power from each 
tranuformer-rentigier ie supplied to a corresponding 1044 bus through a 
1094 monitor veley, rauer io nleo supplied to tho de tio bue divootly 
from the Но, 1 trans fornor-rectifier and through imolation relays fron 
Wo, 8, 3, бла b traneformev-rectifiero, Povar from No. 2 and 3 
Vrensformer-rectifiorg ie aupplisd diYeotiy to the left end right de 
emergency buses, venpoctively. The trengfo.uer-xootifiero normally 
operate in parallel, А de bus isolation switch can be operated for 
unparaiieled operation, 


M. All ae and de load buses can be disconnected from the respective power 
sources by actuation of emergency electrical control switches. If the 
&onerators are operating іп parallel when the switches are actuated, the 
generators continue to operate in parallel to aupply power to the left 
and right ac emergency buses through the ве tie bus and the ас bus tie 
relays. All trancforner-rectifiers continue to operate in parallel to 
supply power to the left and right dc emergency buses. 17 the generators 
are operating unparalleled when the emergency electrical control switches 
axe actuated, power is supplied to tho left and right ac emergency buses 
from the respective generator bus, and the transformer-rectifiers continue 
io operate in parallel to supply power to the left and right de emergency 
buses. Only опе ac bus end One dc bue noed be energized for safe control 
of the airplane. 


X. The Dh-volt de system can also be supplied power from а 2h-volt, nickel- 
cadmium battery. ‘The battery is connected to the battery bus through a 
battery relay. “he battery bus is normally powered from the dc tie bus 
through a blocking rectifier. due blocking rectifier permits the battery 
to receive charging current when the de tie bus is powered but prevents the 
battery fron discharging into loade connected to the tie bus when the bug 
Зв not powered. Е 


J. An external power receptacle enables the connaction of a 400-cycle, 
3-Phase, 120/208-volt external power source to energize the airplane 


electrical circuits. 
2. Controle and Indications (See Figure h.) 
А, The electrical роне? center and systeus engineer's station provides а 


central location for electrical load distribution and contains the controls 
and indications for the individual systems used on the airplane. 
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Pus fault reset evitchos ero located on the uppor equipment panel. 
Constant speed drive disconnect switches for disengaging each CBD trans- 
mission are l«:nted on tho systema enginoer's contro) pedestal, The 
circuit breaker buses, limiter fuses, generator control rack, and gonore 
atoy bus bays aro located on the aft side of the electrical power center, 


Control ewitches, instruents, and indicating lights for monitoring and 
controlling the electrical pover system are located on the upper left 
section of the systeme engineer's control panel (see Figure 5 


3. Electrical Power Limitations 


A. 


B. 


The values shown in the normal column ore normal operating ranges, Тө45- 
cations outside the normal ranga indicate possible system abnormalities, 


Limits shown in the allowable column should not be exceeded, and sustained 
operation at these limits is not recomended. 


CAUTION: DAMAGE TO ELECTRICAL EQUIPMENT OF AIRPLANE XS POSSIBLE IF AC 
ELECTRICAL SYSTEMS HAVE БЕЕН SUBJECTED ТО VOLTAGES HIGHER 
THAN 130 VOLTS, PHASE-TO-HEUTRAL, OR 225 VOLTS, PHASE-TO-PHASE, 
DUE TO MISADJUSIEENT OF EXTERNAL POWER SUPPLY. ANY AC on- 
VOLTAGE APPLIED O TRANSFORMER-RECTIFIERS WILL RESULT IN DC 
OVERVOLPAG2 ERING APPLIED TO DC EQUIPMENT. ALL ELECTRICAL, 
NAVIGATIONAL, RADIO, AND RADAR EQUIPMENT SUBJECTED TO DAMAGING 
OVERVOUPAGES SHOULD БЕ INSPECTED AND FUNCTIONALLY CHECKED 
ACCORDING TO APPLICABLE MAINTENANCE PRACTICES. 


CAUTION: ANY CONDITION THAT CAUSES ANY INDICATION IN ALLOWABLE COIUMN, 
OTHER THAN WITHIN NORMAL, RANGE, SHOULD BE CORRECTED AT EARLIEST 
OPFORTUNXTL, 


Normal » ` Allowable 
Min or Mex Main 


2-00 
CODE 3 
š 8 


Ac voltmotor 312 to 118 volte 107 volts 123 volte 
(external power 

or generator 

operation see 

NOTE 1) 


Frequency moter 396 to hok ops 380 ops 420 eps 
(external power 

on tie bus see 

коте 1) É 


Frequency meter 396 to hoh eps 380 eps 420 cps 
(generator 
operation) 
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MAINTENANCE MANUAL 
Norm) Allovable 
Min or Max Win Мак 

De voltmeter Not less than 22 volts 
(battery 25 volts 
operation) 
De voltmeter 25 to 29 volts 2% volto 30 volte 
(external power р 
or genexator 
operation) 
Ae loadmeter With 20.1 of average Zero 1.37 
(paralleled load with total load . 
flight operation) not less than 2.0, as 

specified in Note 2 
Ас loadmeter Over zero and under Zero 1.37 
(unparalleled, 137 
flight operation) 
фе londmeter Within 40.1 of average Zero 1.0 
(paralleled, leat with total 1084. 
ground operation, not less than 2.0, as 
see Note 3) specified in Note 2 
Ас Loadmeter Over zero and under Zero 10 
(unparalleled, 19 
ground operation, 
see Note 3) 
Generator overload Iáght should come on 
light (ground between loadmeter 
operation) indication of 0.9% 

and 1.0. 
Generator overload Light should come on 
Light (flight between loadzeter 
operation) indication of 1.29 

anà 1.37. 
De loadneter Maximum difference Zero 13 

between any two indi- 

cators should not 

exceed 0.6, and all 

indicators should 

indicate вопе load. 
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Normal Allowable 
Min or Мах Hin Hax 
CBD transmission Zero to 11 319% 
011 temperature 
iso 
овр tranomisaion 20° to 13290 16% 
outlet oiX d 
temperature 
| НОТЕ 3: If external power ів not within normal limite, correction shall 


de made as soon as possible. 

| NOTE 2: Average load is related only to generators in parallel and 
equals the total of associated loađmeter readings divided by 
the number of generators in parallel. 


І КОТЕ 3: Generator overload ratings for ehort time operation are: 


(a) 1.5 for 5 minutes 


(b) over 1.5 for 5 seconds (the overload rating of the 
generator is 2,0 for 5 seconds). 
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Eleotrionl power used on the airplane consists of alternating ourrent ond 
217098 current generation with éorrosponding diotribution systems, Four 
vrushlese, air«Gooled, engine-driven, ао generators provide 200 b 
3-Phage, 100-5016 per second (aps) alternating current. ‘The 20-volt 
ЧАтеођ current requirements are met by four 50-ampere, unregulated 
Vweneformor-rectifioro and а 2b-volt, nickel-codmium battery. 2 
Generator spaeds are held constant at 6000 rpn, during all varietions of 
engine speeds between idle and takeoff, by a gear-differential constant 
speed drive (cn) transmission, Frequency 46 maintained ut 100 (ih) eps 
by the CBD transmission speed governor. 


Transmission output rotation can be stopped, under specific procedures, 

by placing the corresponding generator CED disconnect switch in the discon- 
nect position. When disengaged, the transmission must not be re-engaged 
until the engine is shut down and cones to a complete stop. Re-engagement 
of the transmission is accomplished manually by pulling the disconnect 
reset handle until a stop is felt and then releasing the handle. 


The ae system 1s arranged во that each generator 16 connected through a 
generator relay to а corresponding generator bus (see Figure 2). Each 
generator bus is connected to the ac tie bus through a bus tie relay and 
to corresponding load buses through load monitor relays. Tn addition, 
the No. 2 generator bus is connected directly to the right ac emergency 
bus. - 


Тһе generators can be operated unparalleled as separate systems, each 
supplying power to corresponding buses, or paralleled with all operating 
generators equally sharing the total electrical loads. ^ Paralleled opera- 
tion is preferred. If а generator fails to function, continuity of elec- 
‘trical power to the dead bus is assured by the paralleling circuit which 
initiates an equal load distribution among the remaining operating gener- 
atora. An ac buo igolation switch can be operated to isolate the во buses 
and to prevent parallel operation. 


During unparalleled operation, power eupply to the ac tie bus ie assured 
by the proferentiel cironit if the ac bus isolation switch io closed, The 
preferential. order 46 2-3-1-l; and the first operative generator in that 
order, alweye starting with No. 2, connects to the ac tie bus. If a gen- 
erator fails to function during unparalleled operation, the generator 
supplying power to the ac tie bus will aiso supply power to the dead buses 
of the failed generator. 
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The dc syatem is supplied power from four 50-алреке, unregulated 
irünsfommer-roctifier unite which convert вс to de for the required 
2B-volt direct current londo (sse Figure 3). The input is 3-phnne, 
100-орв, 115-у018 ac powers the output is 2B-volt do por. Power 
from each transformey-rectifier is supplied to a corresponding 2004 bus 
through a load monitor rolay» Power ів also supplied to the de tie bus 
Qireotiy from the Но. >. transformer-rectifier and through 180100400 
relays from No, 2, 3, and № transformer-reotifiere. Power from No. 2 
and 3 transformor-reotifiexe is supplied directly to the left and right 
de emergency buses, respectively, The transforner-rectifiexs normally 
operate in parallel. A de bus isolation switch can bo operated for 
unparalleled operation. 


ALL ac and do load buses can be disconnected from the respective power 
sources by actuation of emergoncy electrical control switches. If the 
generators are operating in parallel when the switches axe actuated, the 
generators continue to operate in parallel to supply power to the left 
and right ac emergency buses through the ac tie bue and the ac bus tio 
relays. Ati transformer-rectifiers continue to operate in parallel to 
supply power to the left and right dc emergency busee. If the generators 
are operating unparalieled when the emergency electrical control switches 
are actuated, power is supplied to the left and right ac emergency buses 
iron the respective generator bus, and the transformer-rectifiers continue 
to operate in parallel to supply power to the left and right de emergency 
buses. Only one ac bus end one de bus need be energized for safe control 
of the airplane. š 


The 2h-volt de system can also be supplied power from a 2l-volt, nickel- 
cadmium battery. ‘fhe battery is connected to the battery bus through a 
battery relay. The battery bus io normally powered from the de tie bus 
through a blocking rectifier. he blocking rectifier permits the battery 
to receive charging current when the dc tie bus is powered but prevents 
the battery from discharging into Ловав connected to the tie bus when the 
bus is not powered, 


An external power receptacle enables the connection of a lOO-oycle, 


S-phase, 120/208-volt external power cource to energize the airplane 
electrical circuits. 


Qontrols and Indications (Sce Figure b.) 


The electrical power center and systems engineer's stetion provides a 
contral location for electrical load distribution and contain the controls 
and indications for the individual systems used on the airplane. 
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B. Bus fault reset svitcnes are located ср the upper equipment panel. 
Constant speed drive disconnect switches for disengaging each CSD trans- 
mission are located on the systems engineer’s control pedestal. The 
circuit breaker buves, limiter fuses, generator control rack, and ganer- 
ator bus bays are located on the aft side of tho electrica) power center. 


C. Control switches; instruments, and indicating lights for monitoring and 
controlling the electrical, power syotom are located on the upper loft 
section of the systems engineer's contro) panel (see Figure БИ 


3. Blactrical Power Limitations 


A. ‘he values shown in the normal column are normal operating ranges. Indi- 
cations оцёвійе the normal range indicate possible system abnormalities. 


B. Tante shown in the allowable column should not be exceeded, and sustained 
operation at these limits is not recommended. 


CAUTION; DAMAGE ТО ELECTRICAL EQUIPMENT OF AIRPLANE 16 POSSIBLE IF AC 
ELECTRICAL SYSTEMS HAVE BEEN SUBJECTED TO VOLTAGES HIGHER THAN 
130 VOLS, PHASE-TO-NEUTRAL, OR 225 VOLTS, PHASE-TO-PHASE, DUE 
ТО MISADJUSIMENT OF EXTERNAL POWER SUPPLY, ANY AC OVERVOLUAGE ,. 
APPLIED ТО TRANSFORMER-RECTIFIERS WILL RESULT ІН DC OVERVOI/PAGE 
BENG APPLIED TO DC EQUIPMENT. ALL ELECIRICAL, NAVIGATIONAL, 
RADIO, AND RADAR EQUIPMENT SUBJECTED ТО DAMAGING OVERVOLTAGES 
SHOULD EE INSPECTED AND FUNCTIONALLY CHECKED ACCORDING TO 
APPLICABLE MAINTENANCE PRACTICES. 


CAUTION: ANY CONDITION THAT CAUSES ANY INDICATION IN ALLOWABLE COLUMN, 


OTHER THAN WITHIN NORMAL RANGE, SHOULD ВЕ CORRECTED AT EARLTEST 
OPPORTUNITY, 


Normal Allowable 
Min or Мах Min Max 


Ac voltmeter 112 to 118 volts 107 volte 123 volts 
(external power 
от generator 
operation see 
| NOTE 1) 


Frequency meter 396 to noh срв 380 eps. 420 eps 
(external power 
on tío bus see 

| NOTE 1) 


l Frequency meter 396 to КОЋ cps 380 срв 420 eps 
(generator 
operation) 
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Norma), Allowable 
Min оу Max Bin Max 

De voltmeter Not less than 22 volte 
(battery operation) 2h volts 
Те voltmeter 25 to 29 volte eh volte 30 vols 
{external power or 
generator operation) 
Ac loadmeter Within 48.3 amperes Zero ny 
(paralleled flight of average load with omperes 
operation) total iof № less - 

than 367 amperes, ав 

specified in Note 2 
де loadmeter Over zero and under Zero 118 
(unparalleled, lih amperes amperes 
flight operation) 
Ле Loadmeter Within 48,3 amperes Zero 83.3 
(paralleled, of average load with amperes 
ground operation, total load not less 
see Note 3) then 167 amperes, 

as specified in 

Rote 2 
Ae londoter Over zero and under Zero 83.3 
(unparalleled, 83.3 amperes amperes 
ground operation, 
see Note 3 
Generator overload Light showd come on 
light (ground between losdmeter 
operation) indication of 78 

and 83.3 amperes. 
Generator overload Light should come on 
light (flight opora- — betwaen loadmeter 
tion) indication of 107 

end 11h amperes. 
De loadnetar Maximum difference Zero 65 

between any two indi- amperes 


cators should not 
exceed 30 amperes, and 
ell indicators should 
indicate some load. 


rev 1/68 


DOUGLAS AIRCRAFT СО., INC. 


BEB GIXTY SEMA 


MAINTENANGE MANUAL 
Normal Allovab)o 
Min or Max Min Max 
N CBD transmission , Zoro to 11% 11% 
041 temperaturo 
тізг 
CBD tranemtasion 20° to 132°C i 18690 
outlet oil 
toupereturo 


lf external power is not within normal limits, correction shail 
Зе made as soon ая possible. 


NOTE 1: 
| NOTE 2: Average load із related only to generators in parallel ond equals 
the total of associated loadmeter халдер divided by the number 
of generators in parallel. 


Generator overload ratings for short time operation аке: 


(а) 125 amperus for 5 minutes 


(b) Over 125 amperes Гог 5 seconds (the overload rating of 
the generator is 166,6 amperes for 5 seconds). 
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GENERAL - DESCRIPTION AND OPERATION 


1. peseript4on (Hee Figure 1.) 


А. Electrical power used on the airplane consists of alternating swrent and 
direct current generation with corresponding distribution systems. Four 
air-cooled, engine-dríven, ac generators provide 120/208-volt, 
hoo-cyele por second (eps) alternating current, ‘The 28-у016 
direct current requirements are met by four 50-ampere, unragulated 
transformer-rectifiers and a 2l-volt, nickel-eadnium battery, 


brushless 
3ephase, 


В. Generator speeds ars held constant at 6000 rpm, during all variations 
of engine speceds between idle and takeoff, by а genr-differontial 
constant speed drive (080) transmission, Frequency ie normally main- 
tained at 400 (10.1) cps by a frequency and load control panel which 
transmits signals to the magnetic trim head of the CSD transmission speed 
governor, thus correcting CSD output speed to maintain 400 (40.1) ops. 
Af the CSD transmission is operating on the speed governor, without the 
fine frequency control of the frequency and load control panel, the fra- 
quency is maintained at 400 (sh) cps- 


C. Transmission output rotation can be stopped, under specific procedures, 
by placing the corresponding generator CAD disconnect switch in the 


disconnect position. 


When Qigergaged, the transmission must not be re- 


engeged until the engine is shut down ала cozes to а complete stop. Re- 
engagement of the transmission is accomplished manually by pulling the В 
disconnect reset handle until a stop is felt and then releasing the handle. 


P. The ac system 18 erranged зо that each generator is connected through a 
generator relay to а corresponding generator bus (see Figure 2). Each 
generator bus is connected to the ac tie dus through a bus tie relay and 
to corresponding load buses through 1004 monitor relays. In addition, 
the No. 2 generator bus is connected directly to the left ac emergency 
Pus, and the No. 3 generator bus is connected directly to the right ac 
emergency bus. 


E. the generators can be operated unparalleled ав separate systems, each 
supplying power to corresponding buses, or paralleled with all operating 
generators equally sharing the total electrical loads. Paralleled opera- 


tion 38 preferred. 


If а generator fails to function, continuity of в1ес- 


trical power to the dead bus ie assured by the paralieling circuit which 
initiates an equal loed digtribution among the remaining operating 


generators » 


An ac bus isoletion switch can be operated to isolate the ac 
buses and to prevent parallel operation. 


T. During unparalleled operation, power supply to the ас tie bus 38 assured 
by the preferential circuit if the ac bus isolation owiteh is closed. The 


preferential order is 2-3-1-h; and the firi 


operative generator-in that 


order, always starting with No. 2, connects to the ac tie buo. Ifa 
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gonerator fails to function during unparalleled operation, the generator 
Bupplying power to the ac tie bue will also supply power to the dead buses 
of the failed generator. 


The de system is supplied powex from four 50-ampere, unregulated 
tyaneformsx-rectifier units which convert ac to de for the required 
RA-volt direct current loads (see Figure 3). ‘he input 16 3-phane, 
100-срв, 115-уоА% өс power; the cutput is 28-volt de power. Power from 
each transformer-rectifier ie oupplied to a corresponding load bus through 
8 load monitor relay. Power is also supplied to the ас tie bus directly 
fron the Но, X transformer-rectitier and through isolation releys from 
No. 2, 3, and 4 transformer-rectifiers. Power from Но, 2 and 3 
transfornor-rectifiers is supplied directly to the left and right de 
emergency buses, respectively. ‘tho transformer-rectifiers normally 
operate in parallel. A de bus isolation switch can be operated for 
unparalleled operation. 


AXL ае and de load buses can be disconnected from the respective power 
sources by actuation of emergency electrical control switches. If the 
generators are operating in parallel when the switches are actuated, the 
generators continue to operate in parallel to supply power to the left 
and right ac emergency buses through the ac tie bus and the ac bus tie 
relays. АЗА transformer-rectifiers continue to operate in parallel to 
supply pover to the left and right de emergency buses. If the generators 
are. operating unparalleled when the emergency electrical control switches 
exe actuated, power is supplied to the left and right ac emergency buses 
from the respective generator bus, end the transforner-rectifiers continue 
to operate in parallel to supply power to the left and right de emergency ^ 
buses. Only one ac bus end one ас bus need be energized for safe control 
of the airplane. 


The 2l-volt de system can also be supplied power from а 2h-volt, nickel- 
cadmium battery. Ye battery is connected to the battery bus through а 
battexy relay. The battery bus is normally powered from the de tie bus 
through a blocking rectifier. ‘he blocking réctifier permits the battery 
to receive charging current when the dc tie bus is powered but prevents 
the battery from discharging into loads connected to the tie bus when the 
bus 46 not powered. 


An external power receptacle enables the connection of a 400-cycle, 
3-phase, 120/208-volt external power source: to energize the airplane 
electrical circuits. 


Controls and Indications (See Figure 4.) 


Te electrical power center and systems engineer's station provides a 
centra location for electrical load distribution and contain the controle 
and indications for the individual syatems used on the airplane, 
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B. Pus fault reset switches аге located on the upper equipmont panel. The 
aft conter equipment panel containe the frequency and load control avitches. 
Constant spoed drive disconnect avitchus for áissngoging each CSD trans- 
mission are located on the systems engineer's control pedestal. The 
Qirouít broakor buses, Limiter fuses, generator control rack, end generator 
bus bays oro located on the aft aide of tho electrical powor contor, 


€. Control switches, instruments, and indicating lights for monitoring and 


controlling the eleotrical power eystem are Located ол the upper left 
section of the systems enginver's control panel (seo Figuro » 


3, Elgotrical Power Limitations 


A. ‘The values shom in the normal colum aro noreal operating ranges, Indi- 
cations outside the normal range indicate possible systen abnormalities. 


В. Limits shown In the allowable colum chould not be exceeded, and sustained 
operation at these limita ie not recommended. 


CAUTION: DAMAGE TO BLECTRICAL EQUIPMENT OF AIRPLANE IS POSSIBLE IP АС 
ELECTRICAL SYSTEMS HAVE BEEN SUBJECTED TO VOLTAGES HIGHER THAN 
130 VOLTS, PHASE-TO-NEUTRAL, ог 225 VOUS, PHASE-TO-PHASE, DUE 
ТО MISADJUSIMEND OF EXTERNAL POWER SUPPLY. ANY АС OVERVOUMAGE 
APPLIED TO TRANSFORMER-RECTIPIERS WILL RESUUP IN DC OVERVOLTAOE 
BEING APPLIED ТО DC PQUIPMENP., ALL ELECTRICAL, NAVIGATIONAL, 
RADIO, AND RADAR EQUIPMENT SUBJECTED TO DAMAGING OVERVOLITAGES 
SHOULD BE INSPECTED AND FUNCTIONALLY CHECKED ACCORDING TO 
APPLICABLE MAINTENANCE PRACTICES. 


CAUTION: ANY CONDITION THAP CAUSES ANY INDICATION IN ALLOWABLE COLUMN, 
OTHER THAN WITHIN NORMAL RANGE, SHOULD BE CORRECTED AT EARLIEST 


OPPORTUNITY. 
Worzal Allowable 
Min or Max Min Мах 
. e voltmeter (external 212 to 118 volte 107 volts 123 volte — ' 
power or generator 
| Operation seo NOTE 1) 
Frequency moter (exter- 396 to hoh cps 380 cps 120 eps 
nal power on tie bus 
І see NOTE 1) 
| Frequency meter 398 to 402 eps 380 срв 120 ops 
(generator operation) 2 
| # De voltmeter (battery Hot less than 22 volts 
operation 2h volts 
2-00 
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Normal Allowadie 
Min or Max Min Vax 
Do voltmeter (external 25 to 29 volts 2h volts 30 volts 
power or generator 
operation. 
Ao Xosümoter (pavalleled Within 20.1 of Zero 2.37 
flight operation) average load with . 
total load not less 
than 2.0, as speci- 
fied in Note 2 
До loadmeter Over zero end Zero 1.37 
(unparalleled, flight under 1.37 
operation 
Ac loadmeter (paralleled, Within 20. 1 of Zero 1.0 
ground operation, see average load with 
Rote 3) total load not 
less then 2.0, as 
specified in 
Note 2 
Ac losdmeter Over zero and Zero 1.0 
(unparalleled, ground under 1.0 
operation, see Note 3) 
Generator overload Light should cone 
light (ground operation) оп between load- 
meter indication 
of 0.9% and 1.0. 
Generator overload Light should come 
Light (flight оп between load- 
operation) meter indication 
of 1,29 and 1.37 
be losüneter Maximus àífference 5 пз 
between any two : 
indicators should 
not exceed 0.6, 
and all indicators 
should indicate 
some, Load 
9-00 
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Normal Allowable 
Min оу Мах Min Mox 
CBD tranemission oil Zero to 1190 11% 
temperature rise ° 
CBD tranamióoion 20% to 13290 З 146°C 
outlet oil . 
temperature 


NOTE 1: If external power is not within normal linits, correction phall 
be made ав soon ав possible. 


NOTE 2: Average lond is related only to generators in parallel and equale 
the total of associated loadmeter readings divided by the number 
of generators in parallel. 


НОГЕ 3: Generator overload ratings for short tine operation are: 


(a) 1,5 for 5 minutes 


(b) Over 1.5 for 5 seconds (the overload rating of the generator 
is 2.0 for 5 seconds). ` 
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QENERAL - DESCRIPTION AND OPERATION 


1. Denoription 


A. 


0. 


Electrical power used on the airplane consists of elternoting ourront end 
direct current gonoration with corresponding distribution systems, Four 
brushless, air-cooled, onginc-drivon, ad genorators provide 120/200-volt, 
3-phase, 100-суо36 per second (aps) alternating ourront. Tho Qü-yolt 
direct current requirements ere mob by four 50-алрете, unregulated 
tranoformer-rectifiers and a 2li-volt, nickel cadmium battery, 


Generator speads are held constant nt 8000 rpm, during all variations of 
ongina speeds between 1416 and takeoff, by а hydro-nechanica) constant speed 
drive (CSD) transmission, Frequency Ís normally maintained at 100 (0.1) cps by 
a frequency and load control panel which transmita aignelo to the magnetic 
trim head of the tranentaskon speed governor, thus correcting transmission 
output speed to maintain 400 (10.1) eps. If the transmission is operating 
on the speed governor, without the fine frequency control of tho frequency 
and load control panel, the frequency ів maintained at 100 (&l) срв, 


Transmission output rotation can be stopped, under specific procedures, 

by placing the corresponding (CBD) transmission disconnect lever in 

the disengage position. When disengaged, the transmission must not be 
re-engaged until the engine is shut down and comes to a complete atop. 
Re-engagement of the transmission ts accomplished by placing the disconnect 
lever in the engage position. 


‘The ас eyatem is arranged so that each generator is connected through А 
generator relay to a corresponding generator bus (вее Figure 1). Each 
generator bus is connected to the ac tie bus through а bus tio relay and 
to corresponding load buses through load nonitor relays, In addition, the 
Xo. 2 generator bus is connected directly to the left ao emergency bus; 


and the No. 3 generator bus is connected directly to the right ac emergency 
bus. 


The generators can be operated unparalleled ав separate systems, each 
supplying power to corresponding buses, or paralleled with all operating 
generators equelly sharing thé total electrical loads, Parelloloà opera- 
tion is preferred, If a generator fails to function, continuity of olea- 
trical power to the dead bus is assured by the paralleling circuit which 
initiates an equal load distribution among the remaining operating 
generators, An ae bus isolation switch can be operated to 1в016%0 the ac 
‘buses and to prevent parallel operation. 


During unparalleled operation, power supply to the ac tio bus is assured 
Љу the preferential circuit if the ac bug isolation switch io closed, Тһе 
preferential order ів 2-3-1-; and the first operative generator in that 
Order, always starting with Ho. 2, connects to the ec tie bus. If а 
generator faile to function during unparalleled operstion, the generator 


supplying pover to the ac tie bus will also supply power to the dead buses 
of the failed generator. 
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‘The de system is supplied power from four 50-empsre, unregulated 
tyanaformer-rectifier unite which convert ac to де for the required 
28-014 direct current loads (see Figure 2). ‘The input 1e 3-phase, 
100-орв, 135-у01% eo power; tho output is 20-volt de power, Power from 
aaoh troneformer-reotifior is supplied to a corresponding lond bus through 
a lond monitor relay. Ромог io elso supplied to the do 430 bus directly 
frou tho Мо, 1 transformor-reotifier and through isolation relays fron 

Ro. 2, 3, and В transformer-rentifiers. Pover fron No. 2 and 3 
transformor-reotifiers ів supplied directly to the left and right do emor- 
gency buses, reapectively. Tha transformer-rectifiers normally operate 
in prain А do bus isolation switch сал be operated for unparalleled 
operation, 


ALL ва and do 1004 buses can de disconnected from the respective power 
sources by actuation of emergency electrical control avitohos, If the 
generators are operating in parallel when the switches are actuated, the 
generators continue to operate in parallel to supply powor to the left and 
right ac emergency busee through the ac tie bus and the ac bus tie relays. 
All transzoraer-reotifiers continue to operate in parallel to supply power 
to the left and right de emergency buses. If the generatora are operating 
unparalleled when the emergency electrica) control switches are actuated, 
power io supplied to the left and right ac emergency buses from the respec- 
tive generator bus, and the transforner-rectifiers continue to operate in 
parallel to supply power to the left and right de emergency buses, Only 
One ва bus end one de bus need be energized for sefe contro) of the 
airplane. ` 


The 2l-volt de system can also be supplied power from a 2h-volt niekel 
cadnium battery, ‘The battery ie connected to the battery bus through a 
battery relay. The battery bus is normally powered from the de tio bus 
through a blocking rectifier. The blocking rectifier permits the battery 
to receive charging current when the de tie bus 48 powered but prevento the 
battery from diecharging into loads connected to the tie dus when the bus 
is not powered. 


Ап external power receptacle enables the connection of a 100-оус1е, 
3-phase, 120/208-volt external power source to energize the airplane 
electrical circuits. 


| 2. Controly and Indications (See Figures РА, 2B, and 3.) 


А, 


в. 


The electrical power center and systems engineer's station provides a 
central Location for electrica) load distribution and contains the controls 
and indications for the individual systems used on the airplane 


Вав fault reset switches are located on the upper equipment panel. Tho 
aft center equipment panel contains the frequency end load control 
switches, CSD transmission disconnect levers for disengaging each trans- 
mission аге located on the oystems engineer's control pedestal, The cire 
ouit breaker buses, limiter fuses, generator control rack, and generator 
bue days are located on the aft side of the eleotrical power center. 
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Control switches, instrumonts, and indicating lights for monitoring end 
controlling the electrical power ayston aro located on the upper left 
sootion of the section of the systems engineer's contro) panel (вео 
Figura №). 


Bloctrical Power Limitations 


The velues shoyn in the normal column are normal operating ranges. Indica- 
tone outside the normal range indicate possible systen abnormalities, 


Limite ghown in the allowable column should not be exceeded, and sustained 
operation at these limite is not recommended. 


CAUPXON: DAMAGE ТО ELECTRYCAL BQUIPMENT OF AIRPLANE IS POSSIBLE ІР AC 
ELEGTRICAL SYBTEMS HAVE DEEN GUBJECTED TO VOLTAGES HIGHER THAN 
130 VOLTS, PHASE~TO-NFUTRAL, OR 225 VOUS, PHASE-TO-PHASE, DUE 
TO ANY MISADJUSTMENT OP EXTERNAL POWER BUPPLY. АНУ AC OVER- 
VOLPAGE APPLIED ТО TRANSFORMER-RECTIPIERB WILL RESULT ІҢ DO 
OVERVOLTAGE BEING APPLIED ТО DO EQUIPMENT. ALL ELECTRICAL, 
NAVIGATIONAL, RADIO, AND RADAR EQUIEMENT SUBJECTED TO DAMAGING 
OVERVOLTAUES SHOULD BE INSPECTED AND FUNCTIONALLY CHECKED 
ACCORDING TO APPLICABLE MAINTENANCE PRACTICES. 


CAUTION: ANY CONDITION THAT CAUSES ANY INDICATION IN ALLOWABLE COLUMN, 
OTHER THAN WITHIN NORMAL RANGE, SHOULD BE CORRECTED AT EARLIEST 


OPPORTUNITY. 
Normal Allowable 

Min or Mox Min Max 
Ac voltmeter 312 to 118 volts — ` 207 volts 123 volts 
(external power 
or generator 
operation) 
Frequency meter 396 to hol cps 380 срв 420 cpe 
(external power d 
on tie bus 
Frequency motor 398 to 102 epe 
(generator 
operation) 
De voltmeter Hot lese than 
(vattery 2h volts 
operation) 
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Normal Allowable 
Min ог Мах Min Нах 
— — — — 
Do voltmetor 25 % 99 volte 
(external powor or 
generator operation 
ho voltmeter Within 0.2 of Zero 1.37 
(paralleled average load with 
flight total load not 
operation) leas than 2.0, ав 
specified in Note 1 
Ао loadmeter Over zero enà Zero 1.37 
(unparalleled, under 1.37 
flight operation) 
Ac loadneter Within 0.1 of Zero 1.0 
(paralleied, ground average load with 
operation, вее total load not less 
Note 2) than 2.0, as speci- 
fied in Rote 1 
Ae loadmeter Over zero and Zero 1.0 
(unparalleled, ground under 1.0 
operation, see 
Note 2) 
Generator overload Light should come on 
light (ground between loadmeter 
operation) indication of 0.9 
and 1.0. 5 
Generator overload Light should сове on 
Light (flight between loadmeter 
operation) indication of 1.29 
li and 1.37. 
Do loadmeter Maximum difference 
between any two 4-5 
indicators should 
not exceed 0.6, and 
all indicators 
should indicate воле 
лова. 
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Normal Allowable 
Min or Мах Min Нах 
Generator drivo 5° to 10° 
transmission oil (% to 1/2 of 
temporature riso normal range) . 


NOTE 1: Average load io related only to generators in parallel and equals 

“the total of associated losdmeter rendings divided by tho number 
of generators in parallel. 

NOTE 2; Generator overload ratings for short time operation ara: 


(а) 1,5 for 5 minutes 


(b) Over 1.5 for 5 seconds (the overload rating of the generator 
{в 2.0 for 5 seconds). 
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ORIERAL - DESCRIPTIO! AND OPERATION 


Blectrionl powor used on the airplane consists of alternating current and 
direot current generation with corresponding distribution systemo, Four 
brushless, air-cooled, ongino-drivon, 00 generators provide 120/208 volt, 
3«phago, йод-оуо1е per second (eps) alternating current, The 28-volt 
Qíreot current requirements aro теб by four 50-ampexo, unregulated 
tranaformer-rectifiors and a 2heyolt, niokel-ondmium battery. 


Generator speeds are held constant at 6000 rpm, during all variations of 
engine speeds between idle and takeoff, by а gear=differentiel constant 

speed drive (060) transmission, Frequency is maintained at 400 (24) aps 
by the CSD transmission speed governor, 


Transmission output rotation can be stopped, under spacific procedures, by 
placing the corresponding generator (BD disconnect switch in the disconnect 
position, When disengaged, tho transmission must not be re-engaged until 
the engine ig shut down and comes to a complete atop.. Re-engagement of the 
tranamiseson ia accomplished manually by pulling the disconnect reset 
handle until a stop 18 felt and then releasing the handle. 


The ac system is arranged бо that each generator is comectad through a 
generator relay to a corresponding generator bus (see Figure 2). Each 
genorator bug is connected to the ac tie bus through a bus tie relay and to 
corresponding load buses through load monitor relays: In addition, the 
Мо, 8 generator bus is connected directly to the left ac exergency bus, ond 
the Ho. 5 generator bus is connected directly to the right ac emergency bus, 


Te generators can be operated unparalleled as separate systems, each 
supplying power to corresponding buses, ог paralleled with all operating 
generators equally sharing the total electrical loads. Paralleled opara- 
tion ће preferred. If а generator faile to funotion, continuity of elec- 
trical power to the dead bus is assured by the paralleling circuit which 
initiates an equal load distribution andng the remaining operating genor- 
ators, Ап ac bus isolation switch can be operated to izolata the ac buses 
and to prevent parallel operation. 


During unparalleled operation, power supply to the ас tie bus is assured by 
the preferential circuit if the ac bus isolation switch is closed, The 
preferential order is 8-3-1-h; and the first operative generator in that 
order, alwayo starting with No. 2, солпесфя to the ac tie bus, Ifa 
generator fails to function during unparalleled operation, the generator 
supplying power to the ac tie bus will also supply power to the dead buses 
of the failed generator, 
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6, The dc aysten is supplied power from four 50-ampero, unregulated 
tranaforner-rectifier unita which convert ас to do for the required 
20-volt direct current loads (вео Figure 5). Tna input is J-phase, 100- 
eps, 113-volt ac poor; tho output ia 20-volt do power, Powor from cach 
transforner-ractifier is ouppliod to а corresponding load buo through a 
Load monitor relay. Power is also supplied to the do bie dus dirootiy 
from the Но, X transformer-rectifier and through irolation relays from 
Мо, 2, 3, and № transformer-rectifiers, Power from No. 2 and 5 
traneformer-rectifiers із supplied directly to the loft and right dc 
emergency buses, respectively. Tho transformer-reotifiers normally 
operate in parallel. A do bus isoletion switch oan be operated for unpare 
&)leled operation. 


H, АЗ ве and do load buses cen be dizconnected from the respective ponar 
sources by actuation of emergenoy electrical control switches. 27 the 
generators are operating in parallel when the switches ere actuated, the 
generators continue to operate in parallel to supply power to the laft 
and right ac emergency buses through the ac tie bus and ao bus tie 
relays, All trangformer-rectifiers continue to operate in parallel to 
supply power to the left and right de emergency buses. If the generatore 
are operating unparalleled when the emergency electrical control switches 
sre actuated, power is supplied to the left and right ac emergency bueos 
from the respective gonerator bus, and the transformor-rectifiors oontinue 
to operate in parallel to supply power to the left end right dc emergenoy 
buses. Only one во bus and one de bus need be energized for safe control 
of the airplane. 


I, The 2h-volt de system can also be supplied power from а 2h-volt, nickel- 
cadmium battery, Me battery is connected to the battery bus through a 
tattery relay. The battery bus is normally powered from the de tie bua 
through в blocking rectifier. Тһе blocking rectifier permite the battery 
to receive charging current when the de tie bus is powered but prevents the 
battery from diecharging into loads connected to the tie bus when the bug 
45 not powered. 


3. Ап external power receptacle enables the connection of a H00-cyclo, 
3-phase, 120/208-volt extornsl power source to energize the airplane 
electrical circuits. 


Controls and Indications (Boe Figure h.) 


„А. ‘ha electrical power center and systems engineer's station provides a 
central location for electrical load distribution and contains the controls 
and indications for the individual systems used on the airplane. 


DOUGLAS AIRCRAFT СО, 


BEE БИХРУ GEMAS 
MAINTENANCE MANUAL 


Ы крка мете, 


— 


гл есте 


МЫ я вести 


DC TIE BUS 


Ae иен dee es 


fr 
OFF 


этн өши 


GROUND BATTERY 
BLOCKING 
RECTIFIER 


НА2-192А 


De Power Distribution += Block Diagram 24-00 
| 3 CODE T 
5 


DOUGLAS AIRCRAFT co. 


BG-A БИХТУ SERS 


FAAINTENANCE MANUAL 


Ж 


ЗА 


ШЕ Rh PANEL 
pna 
[um 
RESET 
SWITCRES 
UPPER 
EQUIPMENT 
PANEL 


== 


OE 


RWARD. EQUIPMENT 
R ы 


ыы NA кт 
Шын Er vaw А 
Б TA ~ PANEL 
Me uo 
Electricel Power Center and 
21.00 Systems Engineer's Btation 
ЎТА 


CODE 1 Figure № (Sheet 1) 


. 


DOUGLAS AIRCRAFT co. 


9-8 SIXTY вағияв 
MAINTENANCE MANUAL 


CIRCUIT BREAKER 
BUSES 


ERATOR 
ІІ RACK 


VHD SERVICE 
SUPPLY LASER FUSES 


'OERERATOR BUS BAYS 


HA2-1830 


Electrical Power Genter and 
Systems Engincer's Station 2%-00 


Figure 4 (Sheet 2) CODE 7 
TT 


в. 


DOUOLAS AIRCRAFT СО, 


BEE ГҮҮ SERIES 
MAINTENANCE MANUAL 


Bus fault reset switchon are Located on tho upper oquipnont panel. 
Constant speed drive dinconnaet, ewitchon for disengaging each CAD trans- 
mission are Located on the systems ent incer“e control pedestal, ‘The 
circuit troakor buses, Limiter funes, generator control rack, and genar- 
ator bus bays его Ховабей on tho aft side of the eleatrical power center. 


Control switches, inatruments, and indicating ligata for monitoring and 
controlling the electrical pover system are Located on the upper left 
section of tho systema engineer's control panel (seo Figuro 5 


5, Electrical Ронег bimitations 


А, 


“84-00 


The values shown in tho normal coluxn are normal operating ranges. Indi- 
cations outside the normal range indicate possible system abnormalities. 


Limits shown in the allowable column should not be exceoded, and sustained 
operation at these limits is not recommonded. 


CAUTION: DAMAGE TO ELECTRICAL EQUIPMENT OF AIRPLANE IS POSSIBLE IF AC 
ELECTRICAL SYSTEMS HAVE BEEN SUBJECTED TO VOLTAGES HIGHER 
THAN 130 VOLTS, PMASE-TO-NEUTRAL, OR 225 VOLTS, РНАЗЕ-ТО-РААБЕ, 
DUE ТО MIGADJUSTMENT OF EXTERNAL POWER SUPPLY. ANY АС OVER- 
VOLTAGE APPLIED ТО TRANSFORMER-RECTIFIERS WILL RESULT IN DC 
OVERVOLTAGE BEING APPLIED TO DC EQUIPMENT. ALL ELECTRICAL, 
NAVIGATIONAL, RADIO, AND RADAR EQUIPMENT SUBJECTED TO DAMAGING 
OVERVOLTAGES SHOULD BE INSPECTED AND FUNCTIONALLY CHECKED 
ACCORDING TO APPLICABLE MAINTENANCE PRACTICES, 


CAUTION: ANY CONDINZON THAT CAUSES ANY INDICATION TN ALLOWABLE COLUMN, 
OTHER THAN WITHIN NORMAL RANGE, SHOULD BE CORRECTED AT EARLIEST 
OPPORTUNIZY, 


Normal I Allowable 
Min or Max Min 


Ac voltmeter 112 to 216 volts 107 volts 125 volts 
external power 

от generator 

operation see 

NOTE 1) 


Frequency meter 396 to lol ops 380 ера 120 ops 
(external poser 

on tie bus aee 

ноте 2) 


Frequency meter 396 to 10% срв 380 срв 120 eps 
(generator 
operation) 


GODE 7 
Page 8 Aug 1/68 


PN АЋСКАН CO. 


Bee ХГУ SERIES 
MAINTENANCE MANUAL 


vort, 
ык 


к ЕЯ 
уой токта 
CONSTANT. CONSTANT CONSTANT, 
ЕЛ | | 5200 ORIVE SPEED DRIVE 
ОННАР ОП TEMP OIL ТЕР 


E E 07 а BE ЕЗІ e 
LOADRETER: 
5 
x 


min ж @ 
jer er lor 
эйт эбит Q кт 
м LLL CEKERATOR CONTROL —— 


POT OLUN: 
о 6 o о 


СДА 9 
Nuwi ca 


esp A kau nt 


IMPOR vt 
Pusk TORD LL] 


Systems Engineer's Control Panel == 
Upper Left Section 
Figure 5 


тн 


24-00 
CODE 7 
т 9 


жалды ыдын asa 


006-20 БИХАЋУ 


DOUGLAS AIRCRAFT CO. 


MAINTENANCE MANUAL 


GGG 


ИЕ ——M——— 


Normal. 
Min or Max 


De voltmeter 
(battery 
operation) 


De voltmeter 
(external power 
or generator 
operation, 


Ae londmetor 
(paralleled, 
flight operation) 


Ac loadneter 
(unparalleled, 
flight operation) 


Ac londmeter 
(paralleled, 
ground operation, 
вво Note 5) 


Ac Yondmoter 
(unparalleled, 
ground operation, 
see Note 3) 


Generator overload 
Light (ground 
operation) 


Generator overload 
Light (flight 
operation) 


De loadmeter 


24-00 
CODE 7 
* 1⁰ 


Not лева than 
25 volte 


25 to 29 volts 


With 20.2 of average 
load with total load 
not less than 2.0, ав 
specified in Note 2 


Over zero and under 


1.37 


Within 20.1 of average 
load with total load 
not less than 2,0, ав 


_ specified in Note 2 


Over zero and under 
10 


Light should come on 
between loadmeter 
indication of 0.94 
and 1.0. 


Light should come on 
between loadmeter 
indication of 1.29 
and 1,37, 


Maximum difference 
between any tuo indi- 
cators should not 
exceed 0.6, and all 
indicators should 
indieate some load. 


Allowable 


Min 


22 volta 


2h volts 


Zero 


Zero 


Zero 


Zero 


Zero 


Mox 


30 volte 


1.57 


1.0 


10 


15 
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Normal Allowable 

Min or Max Min Мох 
CBD tranamigsion Zero to 11°C 11% 
01) temperature 
rine 
CSD transmiasion 20° to 132°C 16° 
outlet oil 
temperature 


HOWE 1: If external power is not within normal limits, correction shall 
be made as soon as possible, 


HOTE 2: Average load is related only to generators in parallel and 
equals the total of associated loadmeter readings divided by 
the number of generators in parallel. 

NOTE 3: Generator overload ratings for short time operation are: 

(а) 1.5 for 5 minutes 


(b) Over 1.5 for 5 seconde (the overload rating of the 
generator is 2.0 for 5 seconds). 
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QENERAL Q DESCRIPTION AND OPERATION 


1. Description (806 Figure 1.) 


А, 


Y. 


Flectrical power used on the airplane conoístc of alternating current and 
atreot ourrent generation with corresponding distribution systems, Four 
brushless, sir-cooled, engina-driven, ac generators provide 120/206 volt, 
3-рһове, і00-оуа16 per second (ops) alternating current, The 2U-volt 
direct current requirements are met by four 50-вирего, unrogulotud 
transformer-rectifiers and a Ph-volt, nickel-cadmium battery. 


Generator врзейв are held constant at 6000 rpm, during all variations of 
engine speeds betweon idle and takeoff, by в goar-differential constant 
speed drive (CBD) tranemission. Frequency is maintained at 400 (2h) ops 
‘vy the CSD transmission speed governor. 


Transmission output rotation can be stopped, under specific procedures, by 
placing the corresponding generator CSD disconnect ewitch in the disconnect 
position. When disengoged, the transmission must not be re-engaged until 
the engine is shut йома and comes to в complete stop. Re-engagement of the 
transmission is accomplished manually by pulling the disconnect reset 
handle until a stop ia felt and then releasing the handle. 


‘The ае system is arranged во that each generator is connected through a 
generator relay to a corresponding generator bus (see Figure 2), Each 
generator bus is connected to the ac tie bus through a bus tie relay and to 
corresponding lord buses through load monitor relays, In addition, the 

Но, 2 generator bus is connected directly to the left вс emergency bus, and 
the No. 3 generator bus is connected directly to the right ac emergency bus, 


‘The generators cen be operated unparalleled as separate eystenn, each 
supplying power to correaponding buses, or paralleled with all operating 
generators equally sharing the total electrical loads, Peralleled opera- 
tion is preferred. If a generator falle to function, continuity of elec- 
trical power to the dead bus is assured by the paralleling circuit which 
initiates an equal load distribution among the remaining operating gener- 
ators, Ап ac bus isolation switch can be operated to isolate the ac buses 
and to prevent parallel operation. P 


During unparalleled operation, pover supply to the ac tie bus is nssured by 
the preferential circuit if the ас bus isolation switch is closed, Тһе 
preferential order is 2-3-1-h; and the first operative generator in that 
order, always starting with No. 2, connects to the ac tie bua. If a 
Generator fails to function during unparalleled operation, the generator 


supplying power to the ac tio bus will also supply power to the dead buses 
of the failed generator, 
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The de system io supplied power from four 50-ampere, unregulated 
transformar-reotifier units which convert ac to de for the raquired 
20-volt direct current loads (see Figure 3). The input is 3-phaa», 400-cps, 
115-volt вс power, the output is 26-volt do power. Power from each 
Vrenoformer-rectifier io supplied to a corresponding load bus through а 
Лова monitor reley. Power ів aleo supplied to the dc tie bus directly 
from the No, 1 transformer-rectifier and through isolation roloyo from 

Но, 2, 3, and № trensformor-reotifiers, Power fron Но, 2 and 3 
transformer-rectifiers ів eupplied directly to the loft and right да 
emergency buses, respectively. The transformor-reotifiers normally operate 
in parallel. А de bus Ssolation switch can bo operated for unparalleled 
operation. 


№1 ac and de load buses can be disconnected from tho respective power 
scurces by actuation of emergency electrical control switches. If the 
generators ure operating in parallel when the switches ave actuated, the 
Generators continue to operate in parallel to supply pover to the left 
end right ec emergency buses through the ac tie bus and the no bus tie 
relays. 411 transforner-rectifiers continue to operate in parallel to 
supply pover to the left and right de emergency buses. If the generators 
are operating unparalleled when the emergency electrical control switches 
аге actuated, power is supplied to the left and right ec exergency buses 
from the respective generator bus, and the traneforner-rectifiers continue 
to operate in parallel to supply pover to the loft and right do ешогделеу 
buses. Only one ac bus and one de bus need be energized for safe control 
of the airplane. 


The 2h-volt de system can also be supplied power from а 2l-volt, nickek- 
cadmium battery. The battery is connected to the battery bus through a 
battery relay. ‘The battery bus is normally povered from the de tie bus 
through a blocking rectifier. The blocking rectifier permito the battery 
to receive charging current when the dc tie bus is powered but prevente the 
battery from discharging into 10815 connected to the tie bus when the bus 
is not powered. 


An external power receptacle enables the connection of a lü0-oyole, 
З-рћаве, 120/208-volt external power source to energize the airplane 
electrical oirouits. 


2. Controls and Indications (See Figure 8.) 


А. ‘The electrical power center and systems engineer's station provides a 
central location for electrical load distribution ond contains the controls 
and indications for the individua) systems used on the airplone, 

B. Bus fault renet switches are located on the upper equipment panel. Constant 
speed drive disconnect switches for disengaging each CSD transmission are 
located on the systems engineers control pedestal, Тһе circuit bresker 
buves, Limiter fuses, generator control rack, and generator bus bays are 
located on the aft eide of the electrical power center. 
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0, Control switches, instruments, and indicating lights for monitoring ond 
controlling the electrical pavor system are located on the upper loft 
песбіол of the sys tens onginesr'e control panel (see Figure 5). 


3. Bre Power Limitations 


A. Tue чејмов shown in the normal colum are normal operating ranges, Indi- 
gntions ontaide the normal range indicate possible oystem abnormalitios, 


в, Limite shown in the 612046036 column should not be exceeded, and sustained 
operation at those limits ie not recommended. 


ONUTION: 


бато 


DAMAQE TO ELECTRICAL EQUIPMENT OF AIRPLANE 18 POSSIBLE IP AC 
ELECTRICAL SYSTEMS HAVE BREN SUBJECTED TO VOLTAGES HIGHER THAN 
130 VOIS, РНАВЕ-ТО-НБОТВАЬ, OR 225 VOLTS, РНАЗЕ-ТО-РИАВЕ, DUE 
TO MISADJUSTMENT OF EXTERNAL POWER GUPPLY. ANY AC OVERVOLTAGE 
APPLIED TO TRANSFORMER-RECTIFIERS WILL RESULT IN DO OVERVOLTAGE 
BEING APPLIED TO DC EQUIPMENT. ALL ELECTRICAL, NAVIGATIONAL, 
RADIO, AND RADAR EQUIPMENT SUBJECTED TO DAMAGING OVERVOLFAGEE 
SHOULD BE INSPECTED AND FUNCTIONALLY CHECKED ACCORDING TO 
APPLICABLE MAINTENANCE PRACTICES. 


ANY CONDITION THAT CAUSES ANY INDICATION IN ALLOWABLE COLUMN, 
OTHER THAN WITHIN NORMAL RARGE, SHOULD BE CORRECTED AT EARLIEST 
OPPORTUNITY. 


Normal Allowable 
Min or Hax Main Mex 


Ae voltueter 112 to 118 volte 107 volte 123 volts 
(external power 

ог generator 

operation seo 


NOTE 1) 


Frequency neter 396 to Lok ops 360 cps 120 сре 


(өхбегав1 


Frequency meter 396 to 0h eps 380 epo beo орз 
(generator . 
operation) 
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Horas) Allovable 
Min or Max Min Mox 
Do voltmeter not less than 22 volts 
(battery 25 volts 
operation) 
Do voltmeter 25 to 29 volts 2h volts 30 volte 
(external powox . 
Or generator 
oporation) 
Ac loadmeter With 40,1 of average ` Zero 1.37 
(paralleled load with total load 
flight орохв оп) not less than 2.0, ав 
specified in Note 2 
Ас loadnetor Over zoro end under Zero 2.37 
(unperallosed, 1.37 
flight operation) 
Ао loadueter Within 20.1 of average Zero 1. 0 
(paralleled. load vith total load 
ground operation, — not less than 2.0, as 
see Note 3) specified in Note 2 
Ac loadmeter Over zero and under Zero 1.0 
(unparalleled, 1.0 
ground operation, 
вео Note 3) 
Generator overload Light should come on 
Light (ground between loadmeter 
operation) indieation of 0.9% 
end 1.0, 
Generator overload — Light should come on 
Light (flight between loadmeter 
operation) indication of 1.29 
and 1,37. 
Ро Londneter Maximum difference Zoro 1.3 
between eng two indi- 
eators should not 
exceed 0.6, and all 
indicators should 
indicate some lond, 
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Normal Allovable 
Min or Mex Min Max 
CSD transmission Zero to 11°C эл°с 
011 temperature : 
rise 
CBD transmission 899 to 13290 16% 
outlet oil 
temperature 
НОТЕ 1: 17 external power is not within normal limits, correction shell 
ve made as soon ag possible, 
NOTE 2: Average load is related only to generators in parallel end 
equals the total of associated loadmeter readings divided by 
the number of generators in parallel. 
NOTE 3: Generator overload ratings for short tims operation are: 
(а) 1.5 for 5 minutes 
(b) Over 1,5 for 5 seconds (the overload rating of the 
generator із 2,0 for 5 seconds). 
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GENERAL - DESCRIPTION AND OPERATION 


Electrical power used on the airplane consiste of alternating current and 
direct current generation with corresponding distribution systems, Four 
brubhless, air-cooled, engine-driven, ас generators provide 120/208.volt, 
3-phose, o- per second (eps) akternating current, Tho 28-volt 
direct current requirements are met by four 50-елреге, unregulated 
transformer-rectifiers and я 2h-volt, nickel-cadmiua battery, ç 
Generator speads are held constant at 6000 гра, during oll variations of 
engine speeds betsoen idle епа takeoff, by a gear-differential constant 
speed drive (CSD) transmission. Frequency is normally maintained at 
400 (0.1) eps by а frequency and load control panel which transmits sig- 
nals to thé magnetic trim haad of the CSD transmission speed governor, 
thus correcting CSD output speed to maintain 100 (30.1) eps. If the 080 
transmission is operating on the speed governor, without the fine fre- 
quency control of the frequency and load control panel, the frequency is 
maintained at #00 (sh) eps. 


Transmission output rotation can be stopped, under specific procedures, 

by placing the corresponding generator CSD disconnect switon in the dis- 
connect position. When disengaged, the transmission must not be re-engaged 
until the engine is shut down and comes to a complete stop. Re-angagement 
of the transmission is accomplished manually by pulling the disconnect 
reset handle until a stop is felt end then releasing the handle. 


The ec system is arranged so that each generator is connected through e 
generator relay to & corresponding generator bus (see Figure 2). Each 
generator bus is connected to the ac tie bus through а bus tie relay and 
to corresponding load buses through losd monitor relays. In addition, tho 
No. 2 generator bus is connected directly to tho left ac emergency bus, 
and the No. 3 generator bus is connected directly to the right ac emer- 
gency bus, 


The generators сап be operated unparalleled as separate systems, each 
supplying power to corresponding buses, or paralleled with all opereting 
generators equally sharing the total electrical loads. Pareileled opera- 
tion is preferred, If a generator fails to function, continuity of е\ес- 
trical power to the dead bus is assured by the paralleling circuit which 
initiates an equal load distribution among the remaining operating. 
generators, Ап ac bus isolation switch can be operated to isolate the ac 
buses and to prevent parallel operation. 


During unparalleled operation, power supply to the ас tie bus із assured 
by the preferential circuit if the ac bus isolation switch is closed. The 
proferential order Ав 2-3-1-і; and the first operative generator in that 
order, alwaya starting with Мо. 2, connects to the ao tie bus, Ifa 
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Gonerator fails to funotion during unparalleled operation, the generator 
Supplying power to the ac tie bus will also supply power to the doad buses 
of the failed generator. 


$, The 4с syatom ie supplied power from four 50-anperó, unregulated 
tronsformer-reobifior units which convert ao to de for the required 
20-volt direot current loeds (see Pigure 3), The input 48 3-рћозе, 
‘HOO-ops, ll8-volt во power; the output is 20-volt do роног, Powor from 
each trensformer-xeotifier is supplied to a corresponding load bus through 
& losd monitor relay, Power is niso supplied to the de bie bus direotly . 
from the No. 1 trensformer-rootifior ond through isolation releys from 
no. 2, 3, ond № transformerereotifiers, Power from No, 2 and 3 
Vrensformer-rootifiers is supplied dirootly to the left and right do 
emergency buses, respectively. Тһе transformer-roctifiere normally operate 
in parallel, А do bus isolation switch cen be operated for unparalleled 
operation, u e 


H, А12 ас and de load buses can bo disconnected fron the respective power 
sources by actuation of emergency electrical control switches. If the 
generators are operating in parallel when the switches are actuated, the 
generators continue to operate in parallel to supply power to the left and 
right ac emergency buses through the ac tie bus and the ac bus tie relaya. 
All transformer-rectifiers continue to operate in parallel to supply power 
to the left and right de emergenoy buses. If the generators are operating 
unparalleled when the emergency electrical control switches aro actuated, 
power ie supplied to the left and right ac emergency buses from tha raspec- 
tive generator bus, and the transforver-rectifiers continue to operata in 
parallel to supply power to the left and right de energency buses, Only 
one ве bus and one de bus noed be energized for safe control of the 
airplane, 


X. Tha 24-у01% de syetem can also be supplied power from a 2l-volt, níckel- 

` cadmium battery. The battery is connected to the battery bus through a 
battery relay, The battery bus is normally powered from the dc tie bus 
through a blocking rectifier. me blocking rectifier permits the battery 
to receive charging current when the do tie bus is powered but prevents the 
battery from discharging into 10848 connected to the tie bus when the bus 
18 not powored, 


J. Ап external power receptacle enables the connection of а hoo- y, 


S-phase, 120/208-voit external power source to energize the. airplane 
electrical oirouits, 


2. Controls end Indications (See Figures 4 and 5.) 


А. The electrical power center and systems engineer's station provides a 
central location for electrical load distribution and contains tho controls 
and indications for the individuel ayatems used on the airplane. 
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Bus fault reset awitches are located on the upper equipment panel, The aft 
center equipment panel contains the frequency end load control switches 
Constant speed drive dícconnect switches for disengaging each CSD trens- 
máienion are located on tho systems engincer's control pedestal, ‘Tho oír 
cuit breaker buses, Limiter fuses, generator control rack, and generator 
bus bays axo located on the aft side of the olectrical power center, 


Control switches, instrurents, and indicating lights for monitoring and 
controlling the electrical power system are located on the upper left 
Pise 6. the section of the systems engineer's control penel (see 
Figure 6), 


Xleotricel Power Limitations 


Tha values showin the normal column axe nomal operating ranges, 
Indications outside the normal range indicate possible system 
abnormalities. 


Limits shown in the allowable column should not be exceeded, and sustained 
operation at these limits is not recommended. 


CAUTIO 


DAMAGE ТО ELECTRICAL EQUIPMENT OF AIRPLANE IS POSSIBILE IF AC 
ELECTRICAL SYSTEMS HAVE BRN SUBJECTED ТО VOLTAGES HIGHER THAN 
130 VOLTS, PHASE-TO-NEUTRAL, OR 225 VOLTS, PHASE~TO-PHASE, DUE 
ТО ANY MISADJUSTMENT OF EXTERNAL POWER SUPPLY, АМҮ AC OVER- 
VOLTAGE APPLIED ТО 7RANSFORMER-RECTIFIERS WILL RESULT ІН DC 
OVERVOLPAGE BEING APPLIED TO DO EQUIPMENT, ALI, ELECTRICAL, 
NAVIGATIONAL, RADIO, AND RADAR EQUIPMENT SUBJECTED TO DAMAGING 
OVERVOLTAGES SHOULD BE INSPECTED AND FUNCTIONALLY CHECKED 
ACCORDING TO APPLICABLE MAINTENANCE PRACTICES. 


CAUTION: ANY CONDITION THAT CAUSES ANY INDICATION IN ALLOMABLE COLUMN, 


OTHER THAN WITHIN NORMAL RANGE, SHOULD BE CORRECTED AT EARLIEST 
OPPORTUNITY. 


Normal Allowable 


Min or Мах Min Mex 


Ac voltmeter 112 to 138 volts 307 volte 123 volts 
(external power 

Or generator 

operation see HOTE 1) 


Frequency mater 396 to hol cps 380 ops 420 ops 
(external power 
on tie bus sce NOTE 1) 
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Normal Allowable 

Min or Max Win Mex 
Frequency meter ` 368 to 402 opo 380 ops 120 ops 
(generator А 
operation) 
De voltmeter Hot less than 22 volte 


(battery oporation) — 21 volts 


De voltmeter 25 to 29 volte 2h volts 30 volte 
{external power on 
generator operation) 


Ae loadueter Within 10.1 of Zero 2.37 
(paralleled average load with 
flight total 1084 not 
operation) less than 2.0, ав 

specified in Note 2 
Ac londmeter Over zero and Zero 1.37 
(unparalleled, under 3.37 
flight opsration) ^ 
Ас loaüneter Within 20.1 of Zero 1.0 
(paralleled, ground average load with 
operation, sce total load not less 
Note 3) then 2.0, вв speci- 


fied in Rote 2 


Ac loadnster over zero and Zero 2.0 
(unparalleled, ground under 1.0 
operation, see 


Note 3) 
Generator overload Light should come on 
Light (ground betwaen \оайпебег 
operation) indication of 0.9% 
end 1.0, 
Generator overload 14815 should come on 
Light (flight betwoan loadmeter % 
operation) indication of 1,29 
and 1.37. 
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Normal Allowable 
Min or Mex Min Max 
Do Loadmetor Maximum diffoxonce Zoro 1.3 


botweon any two 
indicators showld 
not exceed 0,6, and 
911 indicators 
should indleate some 


1084. 

OSD tranemiabion Zero to 11°C 17% 
011 tenporature 

rise 

CSD tranemission 20° to 1326 E 
outlet oil 

temperature 


HORE 1: If external power is not within normal limite, correction shall 
be made as soon as possible. 


NOTĘ 2: Averega 1088 is related only to generators in parallel end equals 
the total of associated loainater readings divided by the number 
of generators in parallel. 


NOTE 3: Generator overload ratings for short time operation are: 
(а) 1.5 for 5 minutes 


(b) Over 1,5 for 5 seconds (the overlosd rating of the generator 
is 2.0 for 5 seconds), 
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(ЕМЕНІ. > DESCRIPPIQN AND OPERATION 


Desoription (See Figure 2.) 


А, Bleotrical power 9664 on the airpleno consists of alternating current end 
direct current genoration with corrosponding distribution systems, Four 
brushless, air-cooled, onginé-drivon, ао generators provide 220/206 volt, 
3-phaso, lou-oyolo-por second (cps) alternating ovrrent. “hs 28-volt, 
direct current requirements are met by four 50-ampore, unregulated 
trensformer-rectifiers and а 2h«volt, niokel-oedmiun battery. 


B. Generator speede are held constant at 6000 rpm, during all variations of 
engine speeds botween idle and takeoff, by а gear-differential constant 
apeed drive (C8D) transmission. Frequency is maintained at 100 ($4) ops 
by the 680 transmission speed governor. 


C. Transmission output rotation сөл be stopped, under specifie procedures, by 
placing the corresponding generator CSD disconnect awitch in the discon- 
néct position. When disengaged, the transmission must not be re-engeged 
until the engine is shut down end comes to a complete stop. Re-engogement 
of the transmission is accomplished manuelly by pulling the disconnect 
rezet handle until в stop is felt end then releasing the handle. 


D. ‘The ac system is arranged во that each generator is connected through a 
generator relay to a corresponding generator bus (see Figura 2). Bach 
generator bus is connected to the ac tie bus through а bus bie reloy and 
to corresponding load buses through 1094 monitor relays. In addition, the 
Но. 2'generator bue is connected directly to the left ac emergency bus, 
and the No. 3 generator bus is connected directly to the right ac enor- 
gency bus. 


E. The generators сал bo operated unparalieled as separate systems, each 
supplying power to corresponding buses, or paralleled with all operating 
generators equally sharing the total electrical loads. Paralleled opera- 
tion is proferred, If a genorator fails to function, continuity of eleo- 
trical power to the dead bus is assured by the paralleling circuit which 
initiates an equal load distribution emong tho remaining operating депе! 
ators, Ап ac bus isolation switch can be operated to isolate the ac bui 
and to prevent parallel operation. 


Р. During unparalleled operation, power supply to the ac tie bus is assured 
by the preferential circuit if the ac bus isolation switch is closed. ‘The 
preferential order is 2-3-1-і; and the first operative generator іп thet 
order, always starting with Ко. 2, connects to the ec tie bus. If a 
generator fails to function during unparalleled operation, the generator 
supplying power to the ac tie bus will elso supply power to the dend buses 
of the failed generator, 
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The de system is supplied power from four 50-ampere, unregulated 
tronaformer-rectifler units which convert ac to de for the required 28-volt, 
direct current loads (see Figure 3). The input is 3-рһөзе, 100-срз, 115-volt 
ae powors the output is 20-volt dc power. Power from each transformer- 
rectifier 18 supplied to a corresponding load bus through и Load monitor 
relay, Powor is supplied to the do tie bus dirootly from the No. Y 
transformer-rectifier and through isolation relays fron Ho, 2, 3, and % 
transformer-rectificrs, Power from No. 2 and 3 transformer-rectifiors 18 
supplied directly to the left and right do emergonoy buses, respectively, 
The transformer-rectifiers normally operate in parallel, A do bus 
isolation switch can be operated for unparalleled operation. 


№1 ec ond до 10% buses cen be disconnected from the respective power 
sourcen by actuation of emergency electrical control switches, If the 
generators are operating in parallol when the switches are actuated, the 
generators continue to operate in paratlel to supply power to the left 
and right ec emergency buses through the ac tie bus and the ac bus tio 
roleya, ALL transformer-rectifiers continue to operate in parallel to 
aupply power to the left and right de emergency buses. If the generators 
are operating unporalleled when the emergency electrical control switches 
are actuated, power is supplied to the left and right ac emergency buses 
from the respective generator bus, and the trensforter-rectifiera continue 
to operate in parallel to supply power to the left end right de emergency 
buses. Only one ве bus end one dc bus need be energized for safe control 
of the airplane. 


"he Qkeyolt de system can also be supplied power from а 2b-volb, nickel- 
cadmium battery. Tue battery is connected to the battery bus through a 
battery relay. The battery bus is normally powered from the дс tie bus 
through a blocking rectifier, The blocking rectifier permits the battery 
to receive charging current when the de tie bus is powered but prevents 
the battery from discharging into Loads connected to the tia bus when the 
Әде is not powered, 


An external power receptacle enables the connection of а #00-сус)е, 
3-рһаве, 120/208-vol& external power source to energize the airplane 
electrical circuits. 


2. Gontyols and Indications (See Figures 4 and 5.) 


А, 
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The electrical power center and systems engineer'a station provides a 
central location for electrical load distribution and contains the con- 
trols and indications for the individual systems used on the airplane, 
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Constant spaed drive disconnect switches for disangeging 
mission ara located on the systems eaginsor'a control pedestal, Ths 

circuit breaker buses, Limiter fuses, generator control raok; end genor- 
ator bus bayo are located on the arb side of the olootrionl power cantor, 


ch CSD trang- 


70. Control avitches, instrumente, and indicating lights for monitoring and 


controlling the electrical power system are located on tho 
section of the systems enginesr's control panol ( 


3, Ekootrica) Powar Limitations: 


А. "The values shown in the normal colwan nre normal operating ronges. Indi 
cations outside the normal. range indicate possible system abnormalities. 


see Pagare 6 . 


er Lett: 


B. Limits shown in the allowable column should not be exceeded, ond sustained 


operation at these limits is not recomended, 


CAUTION: DAMAGE TO ELECTRICAL EQUIPMENT OF AIRPLANE 18 POSSIBLE IF AC 
ELECTRICAL SYSTEMS HAVE BEEN SUBJECTED TO VOLTAGES HIGHER 
THAN 130 VOLTE, PHASE-TO-NEUTRAL, OR 225 VOLTS, PHASE-TO-PHASE, 
DUE TO MISADJUSTMENT OF EXTERNAL POWER SUPPLY. 
VOLTAGE APPLIED ТО TRANSFORMER-RECTIFIERS WILL RESULT IN DO 


OVERVOLTAGE BEING APPLIED TO DC EQUIPMENT. 


ANY AC OVER. 
ALL ELECTRICAL, 


NAVIGATIONAL, RADIO, AND RADAR EQUIPMENT SUBJECTED TO DAMAGING 


OVERVOLTAGES SHOULD BE INSPECTED AND FUNGI 


ACCORDING TO APPLICABLE MAINTENANCE PRACTICES. 


GAUTION: ANY CONDITION THAT CAUSES ANY XHDICATION IN ALLOWABLE COLUMN, 
OTHER THAN WITHIN NORMAL RANGE, SHOULD BS CORRECTED AT 
EARLIEST OPPORTUNITY. 


Normal 
Min or Mex 


Ae voltmetor 
(external power 
or generator 
operation see 
NOTE 1) 


Frequency meter 
(external power 
on tie bus see 
NOTE 1) 


Frequency meter 
(generator 
operation) 


Apr 15/69 


312 to 118 volts 


396 to 40% ops 


396 to 40} eps 


Allowable 

Min Mex 
107 volts 223 volts 
380 срв 420 ops 
380 eps 420 aps 
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Norna Allowable 
Hin or Мах Min Мах 
Do voltmeter Not less then N 22 volte 
(battery 2 volts 
operation) Е 
De voltinetor 25 to 29 volts > 2h volts 30 yolta 
(extexnel power 
or generator 
operation) 
Ае loadmator With 40.2 of average Zero 1.37 
(paralleled load with total 1% 
flight operation) not less than 2.0 ae ` 
specified in Note 2 
Ac londmeter Over zero and under Zero 3,37 
(unparalleled, a 
flight operation) 
Ac losameter Within 40.1 of average Zero 1.0 
(paralleled, load with total losd 
ground operation, not lèsa then 2.0, as 
soe Note 3 specified in Note 2 
Ае Loadmeter Over zero end under Zero 1.0 
(unparalleled, 1.0 
ground operation, 
see Note 3) 
Generator overload Light should come on - 
Light (ground between loadmeter 
operation) indication of 0.94 
end 3.0 
Generator overload Light should come on 
Ment (flight between losdmoter 
operation) indication of 1.29 
5 ena 1,37 
Әс 1ооӛлебег Mexiwum difference Zero M3 
` between any two indie 
cators should not 
exceed 0.6, ond all 
indicators should 
indicate some 1054. 
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Hormel Allowable 
Min or Мах Min Мах 
- —————á 
08р transmission Zoro to 11°C 17% 
oil temporature 3 
Зее 
GSD tranemission 20° to 132°C хе 
oublet oil 
temperature 


NOTE 2: If external power is not within normal limits, correction shall 
be made as soon as possible. 
TE 


Average load 16 related only to generators in parallel and 
equals tne total of associated loadmeter raadinga divided by 
the number of generators in parallel. 


NOTE 3: Generator overload ratings for short-time opsration аге: 
š (а) 1.5 for 5 minutes 


(b) Over 1.5 for 5 seconds (the overload rating of the 
generator is 2.0 for 5 seconds). 
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OERAL - REMOVAL/THSTALLATION 


1. general 


A. Removal and installation instructions for components of tho oleotrical 
syotom raguiring special attention are outlined in procedural steps, to 
enable the job to be performed easily and offioiontly. 


B. Removal and installation instructions are not given for conpononts that 
are seoured in position with standard bolts or вотена, or secured in а 
mount enserbly with kmurled nuts, ne romoval/installation is obvious; some. 
components have electrical conneotora and/or terminale that need to ba 
disconnected before removal, while other components have an eleotrical oon- 
meotor that is an integral port of the component. Thie type connector 19 
usually found on components that are installed on a mount assembly and w'e 
nated to в receptacle installed on the mount when the component ів properly 
seated in the mount. When electrical equipment is removed, tho receptacle 
and the plug of the connector should be protected from the entrance of 
material that may cause damage to the pins or shorting when power is 
applied to the circuit. (See Figures 401 and 402.) 


0. men replacing defective equipment use equipment that has en identical part 
number unless the use of substitute equipment has been authorized. After 
installation of serviceable equipment, adjustment/teete ohould be conducted 
to опрыге that the applicable system is operating properly. 

D. Paragreph 2 describes typical removal end installation of a rack-mounted 


component and of a relay. Procedures may very slightly with each individual 
component or relay. 


2. Revoval/installation 


А. Remove Rack-Mounted Components " 
(1) Remove electrical power from unit by either step (a) ог (b). 
(а) Open applicable cireust breaker (s). 


1) Install clemp under open circuit breoker(s). Suitable clamp ів 
HPV-5N (Burndy) or Ph-5WS (Nylon Molding Corporation). 


2) “eg circuit бгевкег(в) with warning sign. 


MARNING: DO NOT CLOSE THIS CIRCUIT BREAKER. THIS CIRCUIT BREAKER 
MUST REMAIN OPEN UNTIL COMPLETION OF MAINTENANCE WORK. 


(b) Disconnect external power. Tag externa). power receptacle with 
warning sign. 


WARNING: DO NOT APPLY EXTERNAL POWER. 
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(2) Gain access to unit. 
(3) Disconnect electrical connectors; cap connectors end receptacles. 


NOTE: This step ia not applionble to unite having an integral 
electrical conneator. 


(№) Loosen knurled nuts on holddown assemblies. 
(5) Disengege holddom assemblies from mounting brackets. 
(6) Pull unit from mount. 


CAUTION: ТО PREVENT DAMAGE TO KNOAOING PINS AND ELECTRICAL CONNECTOR, 
DO NOP RAISE UNIT WHEN PULLED FROM MOUNT. 


В. Install Rack-Hounted Componente 


(1) Make certain that power is removed, as called out in paragraph 2, 
step А (1). 
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(2) Placo unit on mount end al ide in as for ав it will go. Do not raise 
wit. 
OAVTION: IF UNIT DEINO INSTALLED HAS INYEGDAL ELECTRICAL CONNECTOR, 
MAKE CENPAMI THAT CONNECTOR IS PROPERLY МАТЕР WITH REOEPTAOLE 
ТО PREVENT DAMAGE ТО PINS OF CONNECTOR. 
(3) Engage holddow agen les with mounting brackets, 
(+) Tighten Көшей nuts on holddown assemblion. 
(5) Uncap and connect eXeotrical connectors to recoptaolos on unit. 


NORE This step is not applicable to units having on integre) 
electrical connector. 


(6) Replace parts removed to gain acceso to unit. к 


(T) Remove warning tag. Apply external power or close oireuit breeker(s), 
вв applicable. 


(8) Follow applicable system adjustment/test proceduras to determine that 
wnit ie functioning properly. 


0. Remove Relay 
(A) Remove electrical power from relay by either step (a) or (v). 
(а) Open eppiicable circuit breeker(a). 


1) Install clamp under open oircuit brosker(s). 92146010 clamp is 
HPV-5N (Durndy) ог Ph-5W8 (Nylon Molding Corporation.) 


2) Tag circuit breaker(s) with warning sign, ’ 


WARNING: DO NO? CLOSE THIS CIRCUIT BREAKER. THIS CIRCUIT BREAKER 
MUST REMAIN OPEN UNTIL COMPLETION OF MAINTENANCE WORK, 


(о) Disconnect external power. Tag external power receptacle with 
warning sign. 


MARNINO: DO NOT APPLY EXTERNAL POWER, 
(2) Фойл access to relay, 
(3) Tag and disconnect wires. 
(0) Support relay and remove mounting screws. 
(5) Remove relay. 
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b. улөба11 Rolay 


(1) Make certain that power is removed, as called out in paragraph 2, 
stop С (1). 


(8) Position relay. 

NORE? Boforo installation, make certain that paint is removed {той 
relay mounting flenge so that a good electrical bond between 
relay and structure of airplane is provided. 

(3). Install and tighten mounting soreus. 
(4) Connect wires, waking certain that leads ore connected correctly. 
(5) Remove tags from wires. 


(6) Replace parts removed to gain access to relay. 


(4) Remove varning tag. Apply external ромег or close circuit breaker(s) 
өз applicable, 


(8) Follow applicable systen adjustment test procedures to determine that 
relay is functioning properly. 


3. Electrical Power System O-Rings 


А, O-rings, used when installing electrical poer components and various 
componente on the CSD transmission, are shown and listed by part number 
in Figure 103. 
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GENERAL ~ REMOVAL/TNSTALLATION 


1, General ; А 

A. Rewoved and installation iüstructióné for components of the electrical 
syatem requiring apecial attentior are outlined Зи procedural steps, to 
enable the job to bo performed easily and efficiently, 


B, Removal and installation instructions are not given for components that are 
seoured in position with standard bolts or sorowa, or secured in а mount 
assembly with knurled nuts, as removel/installation is obvious, Some com- 
ponents have electrical connectors and/or terminals that need to be discon» 
nected before removal, while other components have an electrical connector 
that is an integral part of tno component, Wie type connector is usually 
found on components that are installed on a mount assembly and ore mated 
to a receptacle installed on the mount when the component 48 properly 
seated in the mount, When electrical equipment is removed, the receptacle 
and the plug of the connector should be protected fron the entrance of 
material that may cause damage to the pine or shorting when power 18 
applied to the circuit. (See Figures 501 and ue.) 


С. When replacing defective equipment, use equipment that has an identical 
part number unless the use of substitute equipment has been authorized. 
After installation of serviceable cquipsent, adjustment/tests should be 
conducted to ensure that the applicable systen is operating properly. 

T. Paragraph 2 describes typical removal and installation of a rack-mounted 


component end of a relay. Procedures may vary slightly with each 
individual component or relay. 


2, Removal/Installation 


А, Remove Reck-Hounted Components 
(1) Remove electrical power from unit by either atep (а) or (5), 
(a) Open applicable circuit breaker(s), ' 


1) Install clamp under open circuit breaker(s), Suitable clamp is 
HPV-5N (Burndy) or 24-58 (Nylon Molding Corporation). 


2) Tag circuit breaker (s) with warning sign. 
WARNING: DO NOT CLOSE THIS CIRCUIT BREAKER. THIS CIRCUIT 
BREAKER MUST REMAIN OPEN UNTIL COMPLETION OF 
MAINTENANCE WORK, 


(b) Disconnect external power. Tag external power receptacle with 
warning sign. 


WARNING: DO NOT APPLY EXTERNAL POWER. 
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(2) Gain access to unit. 
(3) Disconnect electrical connectors; cap connectors end receptacles. 


НОТЕ: This step is not applicable to units having an integral . 
electrical connector. š 


(8) Loosen knurled nuts on holddown assemblies, 
(5) Disengage holddown assemblies from mounting brackets, 
(6) ал unit from mount, 


CAUTION: ТО PREVENT DAMAGE TO ENGAGING PINS AND ELECTRICAL CONNECTOR, 
DO NOT RAISE UNIT WHEN PULLED FROM MOUNT. 


B. Install Rack-Mounted Components 


(1) Меке certain that power 18 removed, as called out in paragraph 2, 
step A (1). 


(2) 


(3) 
0) 
(5) 


ө 
m 


(8) 


C, Remove Relay 


а) 


(2) 
(3) 
(№) 
(5) 
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Place unit on mount and 81440 in as far ав it will go. Do not raise 
unit. 


ÇAUTION: XP UNIT BEING INSTALLED HAS INTBORAL ELECTRICAL CONNECTOR, 
МАКЕ OFRTAIN THAT CONNPCTOR 18 PROPERLY МАТЕ WITH RECEPTACLE 
TO PREVENT DAMAGE ТО PINS OF CONWECTOR, 

Engage holddown assemblies with mounting brackets, 

Tighten knurled nuts on holddown as ger! (ов, 

Uncap and connect electrical connectors to receptacles on unit, ‹ 


NOTE: "his step 46 not applicable to unite having an integral 
electrical connector. 


Replace parts removed to gain access to unit. 


Remove warning teg. Apply external power or close circuit breaker(s), 
as applicable. 


Follow applicable syatem adjustment/test procedures to determine that 
unit ie functioning properly. 


Remove electrical power from relay by either step (а) or (b). 
(a) Open applicable circuit breaker (s). 


1) Install clamp under open circuit breaker(s). Suitable clamp is 
HPV-5N (Burndy) or Ph-5H8 (Nylon Molding Corporation). 


Ф) Tag olreuft breaker(s) with warning sign, 


WARNING: DO NOT CLOSE THIS CIROUIT BREAKER, THIS CIRCUIT BREAKER 
MUST REMAIN OPEN UNTIL COMPLETION OF MAINTENANCE WORK, 


(b) Disconnect external power. Tag external power receptacle with 
warning sign. 


WARNING: DO NOT APPLY EXTERNAL POWER. 


Gain access to relay. 
Таб and disconnect wires. 
Support relay and remove mounting screws. 


Remove relay, 
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D. Install Relay 


о) 


(2) 


(3) 
(4) 
(5) 
(6) 
(т) 
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3. Electrical Power System O-Rings 


A. O-Rings, used when installing the electrical power components and various 
components on the CSD transmission, ere shown and listed by part number in 
Figure 403. 
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Make certain that power in removed, ёт called out in paragraph 2, 


Position relay, Ы 


ПОТЕ: Before installation, nake certain that paint io removed from 
celey mounting flange во that а good electrical bond between 
relay and structure of airplane is provided, 


Install and tighten mounting sorevs. 

Conneot wires, making certain that leads are connected correctly, 
Remove tags from wires. 

Replace parts removed to gain access to relay, 


Remove warning tag. Apply external power or close circuit breeker(s) 
ав applicable. 


Follow applicable system adjustment test procedures to determine that 
relay is functioning properly. 
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2. general 


A. Removal and installation instructions for componente of the electrical. 
system requiring special attention are outlined in procedural stepa, to 
enable the Job to be performed easily and efficiently. 


В, Removal and installation instructions are not given for components that 
are secured in position with standard bolts or screws, or secured in a 
mount assembly with knurled nuts, as removal) installation is obvious, 

Some components have electrical connectors and/or terminals that need to be 
disconnected before removal, while othor components have an electrical con- 
nector that is an integral part of the component. Thie type connector is 
usually found on components thet are installed on а mount assembly and are 
mated to a receptacle inotelled on the mount when the component is properly 
seated in the mount. When electrical equipnent is removed, the receptacle 
and the plug of the connector should be protected from the entrance of 
material that may cause damage to the pins or shorting when power is 
applied to the circuit, (See Figures 401 and 402.) 


C. When replacing defective equipment use equipment that has ап identical part 
number unless the use of substitute equipment has been authorized. After 
installation of serviceable equipment, adjustment/teste should be conducted 
to ensure that the applicable system is operating properly. 


Paragraph 2 describes typical removal and installation of a rack-monnted 
component and of в relay, Procedures may vary slightly with each individ- 
ual component or relay. 


2, Removal/Installation 
A. Remove Rack-Mounted Components 
(1) Remove electrical power from unit by either step (a) or (b). 
(a) Open applicable circuit breaker(s). 


1) Install clemp under open circuit bresker(s). Suitable clamp is 
НРУ-5Н (Burndy) or Ph-549 (Nylon Molding Corporation). 


2) Tag circuit Ђгевкет (8) vith warning sign. 


WARNING: DO NOT CLOSE THIS CIRCUIT BREAKER, THIS CIRCUIT BREAKER 
MUST REMAIN OPEN UNTIL COMPLETION OF MAINTENANCE WORK. 


(b) Disconnect external power. Tag external power receptacle with 
warning sign. 


WARNING 


DO NO? APPLY ЕХТЕВНАЪ POWER. 
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(2) Gain access to unit. 
(3) Disconnect elnctzical connectors; cap connectors and receptacles. 


HOPE: This обор io not applicable to unite having an integral 
electrical connector, 


(h) Тоовол knurled nute on holddown assemblies, 
(5) bisengago hoiddown aseenblies from mounting brackets, 
(6) Pull unit from mount. 


CAUTION: ТО PREVENT DAMAGE TO ENGAGING PINS AND ELECTRICAL CONNECTOR, 
DO HOT RAISE UNIT WHEN PULLED FROM MOVED. 


B. Install Rack-Mounted Components 


{1} Make certein that power is removed, as called out in paragraph 2, 
step A (1). 


(2) Place unit on mount and slide in as far as it will go. Do not reise 
unit. 


CAULION: IF UNIT BEING INSTALLED HAS INTEGRAL ELECTRICAL CONNECTOR, 
MAKE CERTAIN THAT CONNECTOR XS PROPBRUY МАТЕО WITH RECEPTACLE 
TO PREVENT DAMAGE ТО РЕНО OF CONECTOR. 

(3) Engage holddown assemblies with mounting brackets, 

(h) Tighten knuried nuts on holddown assemblies. 

(5) Uncap and connect electrical connectors to receptacles on unit, 


NOTE: This step is not applicable to units having an integral 
electrical connector. 


(6) Replace parts removed to gain acceso to unit, 


(1) Remove warning tag, Apply external power or 61096 circuit breaker (s), 
as spplicablo. 


48) Follow applicable system addustnent / test procedures to determine that 
unit is functioning properly. 


o. Remove Relay 
(1) Remove electrical power fron relay by either step (а) or (b). 
(а) Open applicable circuit breaker(s), 


1) inetoll clamp under open circuit bresker(s). Suitable clamp ів 
MPV-5N (Burndy) оу Ph-5W8 (Nylon Molding Corporation). 
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Ф) “ag circuit breaker(s) with warning sign. 


WARNING: DO NOT CLOSE THIS CIRCUIT BREAKER, THIS CIRCUIT BREAKER 
MUST REMAIN OPEN UNTIL COMPLETION OF MAINTENANCE WORK, 


(d) Disconnect external power, Tag external power receptacle with 
warning sign, 


WARNING: DO Nor APPIN EXTERNAL POWER. 
(2) Gain access to relay. 
(3) fag and disconnect vires. 
{№} Support relay and remove mounting sorews, 


(5) Renove relay. 
D. Install Relay 


(1) Make certain that power is removed, as called out in paragraph 2, 
step 6 (1). 


(2) Position relay. 


Before installation, make certain that paint is removed fron 
relay mounting flange во that a good electrical bond between 
reley and structure of airplane is provided. 

(3) Instell and tighten mounting screws. 

(№) Connect wires, making certain thet leads are connected correctly. 
(5) Remove tags from wires. 

(6) Replace parts removed to gain eccess to relay. 


(1) Remove warning tag. Apply external power or close circuit breaker(s) 
as applicable, 


(8) Follow applicable system adjustment test procedures to determine that 
relay ís functioning properly. 
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ОЕНЕВАЬ - ADJUGTMENT/TEST 


долекаћ 


A. Adjustment/teat procedures are given ез on nid for adjustment and/or teat 
of в complete system or а particular component. Detailed adjuetwent/test 
procedures are given in the sections that cover a complete пувфету that ін, 
do generation, generator drive, otc. In sections that cover component 


removal and instelletion, а simple adjustnent/test follows the installation 
of the component. 


В. Before applying power to eleotrical syaten to be tested, check that-all 
associated switches Located on electrical power and ground service 
electrical power panela are in off, normal, or open position as applicable, 


С. Before starting test procedures, make certain that all circuit breakers 
associated with electrical power supply end distribution are closed, 
Throughout this chapter it will be assumed that &11 breakers associated 
with electrical power are closed at all times, except as noted. 
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Senora), 


A. ‘This nection provides instruction for performing preventive maintenance and 


domago evaluation checko of tho elootrienl powor оувбол and tnsooiated 
reos, 


B, The preventive maintenenoo check (seo Paragraph 2.4) should bo performed in 
addition to acheduted inapection requircnents in order to inoveass tho 
safety end effiolency of the airplane, All readily socessible areas should 
be checked for disoropanoles. In addition, when an eres із opened for naln- 
tenanae practices, a check of the area should bo accomplished before the 
атва 19 cloned. ру 


0. me damage evaluation check (see Poragraph 2.В) 1s to be performed vhonevor 
the electrical power system has been subjected to any of the following 
Ampyoper external power applications 

(2) одреде above 123 vae or below 107 vec. 
(2) “Frequency above #20 cps or below 380 eps. 


(3) Incorrect phase rotation. 


CAUTION; DAMAGE TO AIRPLANE ELECTRICAL EQUIPMENT CAN OCCUR IF ELECTRI- 
CAL POWER SYSTEM HAS BEEN SUBJECTED ТО ABHORMALLY HIGH OR 
ABNORMALLY LOW VOLTAGES OR FREQUENCIES, OR INCORRECT PHASE 
ROTATION, ALL ELEGPRICAL, NAVIGATIONAL, RADIO, AND RADAR 
EQUIPMENT SUBJECTED TO DAMAGING OVERVOLTAGES SHOULD ВЕ INSPEC- 
GED AND FUNCTIONALLY CHECKED ACCORDING TO APPLICABLE MAINTE- 
NANCE PRACTICES. 


Inspection/Check Electrical Power System ~ Preventive Maintenance and Damage 
Xysustion 


A. Check Electrical Power System ~ Preventive Maintenance 


(1) Check electrical wiring for physical danege such өз chafings fraying, 
and cut or mashed insulation, D 


(2) check wire clamps end supports for sqeunity, z 
(3) Check that all wiring is supported clear of sherp edges. 
(4) Check wiring for liquid impregnation. 


(5) Check that terminal connections are secure and that lugs are nob cracked 
or do not touch adjacent terminals or structure. 
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(6) Check that no foreign or netallio objects ore lying betvuea terminals. 


(Т) Chack electrical bonding jumporo for socurity and for frayed or broken 
„condition, 


(8) check elcotrionl equipment for propor dnatullation, песме ву of mounting, 
physical demago, and evidence of overhoating, . 


(9) (heok shook-mounted каско and equipment for phyaion) demago and etori» 
ovation of rubber mounto, i 


(10) бох security of lockwiro on eleotrionl oquipnent and oloctri cl con- 
` пвофога, whero applicable, 


(11) Check interior of electrical Junction boxes for oXeennoss, 
В, Chook Eleotricn) Powor System ~ Danoge Evaluation 


HOME: The following oheckn sro not intended to cover all areas that 
сеп be affacted by inpropor oxternsi power applications. The 
conditions found vill determine 17 further detailed inspection 
18 necossery, 


(1) Check external, electrical power unit for possible cause of improper 
external power being applied to the electrical buses. 


(2) Cheek that oirouit dreckers have not been tripped or damaged and that 
All fuses ave serviceable, 


(3) Check external power eivouit for evidence of burned or charred wiring 
insulation; chock for damaged power receptacle, bus protection panel, 
Vranoforzor-reotifier, rolays, and switches. 


(№) Check eleotricel pover conter for evidence of burned or charred wiring 
insuletion; check for долевой powor relays, bue dare, terminals, and 
control panels. 

(5) check junotion boxes and equipmont panels for damege. 


(6) Check instrument panels for burned out light bulbs or damaged switches, 


(Т) hook vedio racks for damaged electrical equipment. 
(8) Apply extornad electrical power (все 2\-10-0, Description and Operation). 


(9) Perform oporational check of systems known to be operating or energized 
during period of improper power application, 
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